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C. G. DERICK 

Notes on laboratoryfpparatus. A. B. Andrews. Lewiston. J. Ind. Eng. Chem. 13, 
560(1921). — A description of 2 pieces of app., (1) a large capacity autoclave iraprovized 
from a 150-cc. shrapnel case, which works automatically for days with a variation of 
only 2 lbs. at 600-800 lbs. pressure per sq. in., and (2) Au cylindrical cathodes in place 
of Pt ones for electrolytic Cu detns. C. C. Davis 

The “Union” gas calorimeter. W. Fritsche. Brennstoff Chem. 2, lo,5— 7(1921). — 
Description of a gas calorimeter made by the Union-apparatebaugesellschaft, Karlsruhe, 
for the purpose of measuring the heat of combustion of small quantities of gas— ranging 
from 4-6 cc. in the case of CjHj to 50-60 cc. in the case of mine gases. The combustion 
buret is surrounded by a jacket containing “petroleum oil,” which on expanding owing 
to the heat of combustion, rises in the capillary side-arm, graduated in mm. The app. 
is calibrated by the combustion of a known vol. of H-0 mixt., which is evolved from Pt 
electrodes in the buret itself. Sources of error have been studied by the Gasinstitut, 
Karlsruhe, and by the Kaiser Wilhelm Tnstitut fur Kohlenforschung, with the con- 
clusion that in general the errors do not amount to more than ± 1.2%, although in some 
cases they are as high as 4.9%. W. B. V. 

Water heater for analytical work. S. L. Meyers. Victorville, California. J. Ind. 
Eng. Chem. 13, 563(1921).— A heater for supplying H:0 at constant temp, consists of a 
closed and insulated cylinder heated by resistance wires. The HoO spout is also heated by 
wire windings in series with a lamp or hot plate to prevent injury to the rubber tubing. 
The cylinder is maintained full by a siphon from a H;0 reservoir. C. C. Davis 

Apparatus for the rapid determination of the available chlorine in bleach liquor. 
Morris Schero. Holyoke. J. Ind. Eng. Chem. 13, 559-60(1921). — Hydrometer 
detn. of bleach liquor for available Cl is unreliable, and titration methods are not adapt- 
able to the ordinary paper-mill personnel. App. has been devized for use by inexpe- 
rienced men; it is suitable also for permanganates, peroxides, perborates and carbonates. 
Essentially it measures the pressure of O from the action of H»Os on a hypochlorite. 
It is claimed to fall within 0.02 lb. of Cl per gal. of 35% bleach liquor of the results of 
NatSjOi titrations. Two bulbs are connected by a stopcock and a by-pass. The upper 
bulb connects with a manometer with sliding scale. Directions for constructing the 
scale and calibrating the app. arc given. A detn. consists merely in filling the lower 
bulb through an opening with bleach liquor, the upper bulb with HiO;, closing the lower 
bulb, opening the stopcock, reading the pressure and applying the formula for the par- 
ticular instrument. Temp, variations arc disregarded. C. C. Davis 

Direct-heat rotary drying apparatus. R. G. Merz. J. Ind. Eng. Chem. 13, 
449-52(1921). — This class of drying app. which was originated to handle large quanti- 
ties of minerals, consists of a furnace for combustion of fuel, a horizontally mounted 
revolving steel shell, and a discharge chamber. The passage of gases and materials 
is through the steel shell. M. discusses various types as single shell, compartment, 
cellular, double shell, tubular (as regards construction) ; and as direct, semidirect and 
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indirect as regards application of heat. There is little to justify counter-current opera- 
tion. Industrial applications are discussed. The advantages are large capacity, high 
efficiency, simplicity, ease of inspection, low maintenance and freedom from shutdowns. 
The possible disadvantages are dust losses, overheating of material, production of un- 
pleasant odors and dust or gas explosions. The factors which affect the thermal effi- 
ciency are discussed. C. C. Heritage 

Tunnel dryers. G. B. Ridley. J. bid . Eng. Chem. 13, 453-60(1920). — The 
type of dryer discussed consists of a tunnel supplied with heated air, through which the 
material passes on trays. The air can be heated by steam coils, a hot-air furnace or 
direct heat can be employed. The heated air is conveyed by fans, either suction or 
pressure being used. Charts and nomographs are given for the detn. of headway, 
tunnel car hrs., wet capacity in lb. per hr. per sq. foot tray aft a, total wet capacity in 
tons per 24 hrs., etc. The so-called wet dry ratio is discussed. A typical calcn. of the 
amt. of air required is made. The relation of vapor pressures to rate of evapn., the 
optimum air velocity, usual limits being 300 and 1000 feet per min., the factors govern- 
ing drying temp., direction of passage of material with respect to heated air and recir- 
culation of air as a humidity control arc discussed. Thermal furnace efficiencies above 
90 are obtained with direct heating, burning fuel oil. The operation of a fruit - 
dehydrating plant is described. C. C. Heritage 

The automatic electric bake oven. John M. Strait and J. C. Woodson. Elec 
J. 18, 296-300' ( 1921). — Detailed illus. account. C. G. V. 

The limits of measurement by means of refractometers. H. Schulz. Opt. 
Instit. C. IV Goertz A. G. Berlin Fricdenau. Chem. Vmschau 28, 138-41(1921) - 
Illust. An ideal universal refractometer for solids and liquids should range from 1 3 
to 2.0, but the glass prisms in use require such high Fb content for the upper limits 
that the glass becomes too soft and non-resisting to wear, and 1.08 is the practical upper 
limit. The accuracy of instruments of large range is not as great as of those of shorter 
range. A new universal instrument is described and illustd., made by C. P. Goertz. 
Berlin, for aq. and ale. solns. for different temps , with 2 scales, ranging from i.30 to 
1.53. P. Kschkr 

Viscosimeter with temperature regulation. \V. R Hess. Arch. ges. Physiol. 180, 
01-7(1920). — The significance of changes in viscosity, from the theoretical as well as 
from the practical point of view, particularly in clinical medicine is dependent upon 
accuracy of detn. Variable temp, may introduce a considerable error, and to avoid 
this the app. of the author has been provided with a water jacket. Details of construc- 
tion and operation are given. G. 11. S 

Instruments based on the temperature variation of resistance. Resistance ther- 
mometry, etc. Platinum thermometers, a compensated bridge, a compensated 
bolometer, and the radio-balance. H I, Callkn’Dak. Proc. Phys. Soc. (London) 33, 
135-8(1921). — M i A very sensitive l‘t thermometer mafic by Lea and Craskclt in 
was exhibited. It was one of a differential pair and consisted of 8 ohms of 1 mil pure 
Ft wire wound on a verv thin plate of mica 3 mm. square and insulated with thin pl;tU - 
of mica attached f>n either side with a special cement. (Brit. pat. 14509, 1887. t 
Compound thermometers for linear scale. Mention is made of the combination of two 
suitable metals to make a rompd resistance thermometer giving a linear scale of temp 
over a much longer range than a single metal would give. (Phil. Trans. A. 1887.) 
C. points out that this device lias since proved useful in special cases, but for accurate 
thermometry it is better to use a single pure metal and reduce the readings to the 
scale by the di (Terence formula. ('\) Compensated resistance 1m. The Ft-Ag resis- 
tance coils are compensated for changes in room temp, by means of a series of Pt compen- 
sating coils in the opposite arm of the bridge. Kach pair of coils was separately adjusted 
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to a const, difference over the range 10° to 30° before being placed in the box. Such 
a box made in 1893 was exhibited. (4) Compensation of thermometers for conduction 
along leads. A compensated Pt thermometer used at McGill College in 1895 'for ob- 
serving rapid variations of temp, in the cylinder of a steam-engine in detg. the adiabatic 
index of dry steam, and investigating the phenomena of supersaturation, was exhibited. 

It consisted of two loops, of unequal length, of l mil pure Pt wire welded to two pairs 
of thick leads of Pt projecting from a glass stem in the end of which they were sealed. 
The fine wires followed the variations of temp, of the steam with almost incredible 
quickness. The two loops were connected on opposite sides of the bridge wire so that 
the observation of the balance-point gave the difference of resistance corresponding to 
the central portion of the longer loop, automatically cor. for end-effects due to the con- 
duction along the thick leads. The temp, at any point of the cycle was observed by 
setting a periodic contact to close the circuit of the galvanometer at the desired point. 
The same method of compensation for end effects has been employed for many similar 
purposes. (Proc. R. I. 1899.) (5) Compensated bolometer. An important applica- 
tion of the same principle was made in the construction of a bolometer for the abs. 
measurement of radiation by Kurlbaum’s method. T wo similar grids of different lengths 
were used differentially as described and exhibited at the meeting of the Physical So- 
ciety in May, 1905. (fi) The radio-balance. The defects of the bolometric method 
for the abs. measuremrnt of radiation are: (1) non-simultaneity of the elec, compensa- 
tion, requiring successive observations; (2) uncertainty and difficultness of detn. of the 
absorption coeff. of the grid. In the radio-balance these objections are met (1) by 
simultaneous compensation of the radiation by absorption, due to the Peltier effect; 
(2) by using a cup to receive the radiation admitted through a small circular aperture 
in such a way that the absorption is practically complete. Several types of radio- 
balance were exhibited. C. C. Van Voorhis 

Instruments based on temperature variation of resistance. Resistance thermom- 
etry, etc. Early work on the resistance pyrometer. C. R. Dari.ing. Proc. 
Phys. Soc. (London) 33, MH-0i 1921).- —Brief reference is made to the early work of 
Sir William Siemens, who was the lirst to measure temps, bv the resistance method; 
he constructed a copper wire resistance thermometer in I Still. The development of the 
Pt thermometer is then traced. The three forms of indicating app. that have been used 
are: (1) A differential voltameter, in which the resistance of the pyrometer coil was 
deduced from the vote, of gas liberated in two lubes containing dil HSCb. and each 
forming part of a differential circuit; (2) an ordinary differential galvanometer circuit 
in which the pyrometer coil was balanced against an adjustable resistance; and (3) 
the present Wheatstone bridge arrangement. C. C. \ an \ oorhis 

Instruments based on temperature variation of resistance. Resistance thermom- 
etry, etc. Resistance thermometers for steam temperatures. C. Jakhman. 
Proc. Phys. Soc. (London) 33, 140—1 ' 1921 ) — The construction and operation of a 
small Pt resistance thermometer with small time lag. for use in steam pipes, are both 
described in detail. C. C. \ an \ oorhis 

Instruments based on temperature variation of resistance. Resistance thermom- 
etry, etc. An electric transmitting radiator thermometer. It. A. Griffiths. 
Prop. Phys. Soc. (London) 33, 141-4(192 1 1.- -A 11 instrument making use of the resistance 
thermometer to measure the temp, of the water in the engine radiators of an aeroplane 
is described with the aid of two ligures. C. C. \ an \ oorhis 

Instruments based on temperature variations of resistance. The hot-wire mi- 
crophone. Experiments illustrating the function of convection currents in determining 
the sensitivity of the hot wire microphone. W. S. Tucker. Proc. Phys. Soc. (London) 
33, 144-8(1921).— -The hot-wire grid in the diaphragm is protected from drafts by having 
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a closed cavity at the rear side of the diaphragm and the sound is considerably magni- 
fied by having this cavity and the diaphragm aperture constitute a suitable Heimholt* 
resonator. The effect of convection currents on the sensitivity of the hot ■wire for 
responding to oscillatory air currents is illustrated by a study of the "characteristic 
curve” of a hot wire. C. C. Van Voorhis 

Instruments based on temperature variations of resistance. The directional 
hot-wire anemometer. J. S. G. Thomas. Proc. Phys. Soc. (London) 33, 149-51 
(1921). — The laws of convection of heat from fine heated wires are such as to indicate 
the hot-wire type of anemometer as more especially the kind of instrument for the pre- 
cise measurement of the velocity of a slowly moving fluid. The effect of the free con- 
vection current in the region of low impressed velocities in the Morris type of hot-wire 
anemometer is shown by a set of curves. These curves were detd. for both upward 
and downward flows of the impressed air stream and in each case with the shielded and 
unshielded wires respectively leading. The author has devized a directional type 
instrument in which the difficulties originating in the free convection current have been 
almost entirely eliminated. A bibliography of the author’s papers on such an instru- 
ment is given. C. C. Van Voorhis 

Instruments based on temperature variations of resistance. An instrument 
for use in measuring convected heat. A. H. Davis. Proc. Phys. Soc. (London) 33, 
152—63 (1921). — If air, of density p and temp. 0 flowing with velocity v, was originally 
at 0°, then the air has been supplied with heat which is passing a section normal to the 
stream at the rate of vptf Cals, per sq. cm. per sec., s being the known specific heat at 
const, pressure. A special type of hot-wire anemometer is used to measure vp, indepen- 
dently of the temp, of the air, and adapted for use as a resistance thermometer to obtain 0. 
The instrument is constructed in two types, one being a null instrument and the 
other being direct reading, and thus more convenient but involving an approximation 
which somewhat restricts its range. Full descriptions of the construction and opera- 
tion of both types are given. C. C. Van Voorhis 

Instruments based on temperature variations of resistance. The katharometer. 
G. A. Shakespear. Proc. Phys. Soc. (London) 33, 163-4(1921); cf. C. A. 15, 2 — ■ 
A brief description is given of the construction and operation of both the single-flow and 
the double-flow katharometer. The sensitiveness of the katharometer is remarkable, 
as 1 p.p.m. of H in air could be detected. During the war it was used in the measure- 
ment of the permeability of balloon fabrics to H and other gases; the detection of 
leakages in balloons, the improvement of the seams where the Fabric joined; and the 
detection of H in air and of air in H. The author has used the instrument in conjunc- 
tion with a "thread recorder" as a recording hydrometer for continuous records of hum 
idity for many months. The double-flow form of instrument is extremely useful for 
measuring small traces of impurity in certain cases. Various communications on the 
subject by Shakespear and Dayncswill be found in the Reports of the Advisory Com- 
mittee on Aeronautics 1916-18. C. C. Van Voorhis 

Instruments based on temperature variations of resistance. Industrial appli- 
cations of the katharometer. H. A. Daynes. Proc. Phys. Soc. (London) 33, 16' 
(1921); cf. C. A. 15, 2 and preceding abstract. The points in favor of the use of this 
method of analysis in controlling rnanufg. processes are: (1) it gives a continuous read ing, 
making intermittent withdrawals and analyses of gas samples unnecessary; (2) the reel- 
ing of the instrument is independent of the rate of gas flow through it; (3) the instrument 
is very quick in action; (4) the zero of the instrument is reasonably independent "f 
variation of temp, and (5) of the current through the bridge; (6) the thermal corn!., on 
which the operation of the instrument depends, is very nearly independent of aim- 
pressure' (7) the instrument can be made robust; and (8) calibration and standardize 
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tion are easy, parts can be made completely interchangeable and any number of elements 
can be connected to a single recorder or indicator. The disadvantages are: (1) it can 
give no qualitative analysis, and quantitative ones only in certain special caSes; (2) 
the sensitiveness depends slightly on temp ; and (3) the sensitiveness depends very largely 
on the current in the bridge, being nearly proportional to the cube of the current. 
The chief field for the method is in the cases of binary mixts. of known constituents. 
Applications in addition to those in the preceding abstracts are : the meaurement of H 
and N in mixts. during the synthesis of NH», and detns, of the amts, or N 2 0, C0 2 , CH< 
and H*0 in air. The special precautions necessary in the use of this method for the 
analysis of certain complex gas mixts. such as detn. of C0 2 in flue gases or H 2 0 in furnace 
gases are given. Also there is a short bibliography attached. C. C. Van Voorhis 
Instruments based on temperature variations of resistance. The caleometer. 
L. and (Miss) Hargood-Ash. Proc. Phys. Soc. (London) 33, 169—71 (1921). — 
The caleometer is an instrument which measures the heat loss of a wire coil maintained 
at a const, temp. The coil, which is made of a resistance wire having a large coeff. of 
resistance, is made one arm of a Wheatstone bridge. By a suitable arrangement the 
current through the coil is automatically regulated so as to keep the coil temp, at 34° 
(body temp.). An ammeter in series with the coil shows the amt. of current required 
to maintain the const, temp., thus making possible the calcn. of the heat loss under 
varying conditions of the gas surrounding the coil. The instrument may be made 
self-recording. Thus the caleometer enables the meteorologist or hygienist to record 
daily variations of the rate of cooling of a surface at body temp, produced by atm. con- 
ditions. Records taken out-of-doors throw light on the conditions which lead one to 
define the weather as pleasant, unpleasant, bracing, muggy, etc. Records taken in- 
doors are a valuable guide in securing adequate ventilation. To make a recording kata- 
thermometer the caleometer coil is placed within the bulb. C. C. Van Voorhis 
Instruments based on temperature variations of resistance. Liquid depth gage, 
distant reading type. E. A. Griffiths. Proc. Phys. Soc. (London) 33, 171—3(1921). — 
A thin Pt wire is elec, heated to about 20° above the surrounding air. The wire is 
insulated and suitably protected by a tube open at the bottom and near the top, pro- 
jecting the full depth of the tank. This wire is made one arm of a Wheatstone bridge, 
while in another arm is placed a similar wire located alongside the first but totally sealed 
off from the liquid, thus making it possible to eliminate the effects of temp, changes of 
the liquid and the atm. above it. The change of the resistance of the partially immersed 
wire with variations of liquid level is indicated by the deflection of the galvanometer 
pointer. The current through the bridge must be kept const. ; this can be accomplished 
in several ways, most of which are too complicated to be of service on airplanes where 
the device was used to gage the depth of gasoline in the tanks. Here a ballast resistance 
of iron wire in H was found to be very serviceable; it maintains a fairly const, current 
with voltage changes up to 20 (x, thus making frequent adjustment of the current 
unnecessary. C- C. Van Voorhis 

An improved form of Reischauer’s pycnometer. R. Saar. Chem.-Ztg. 45, 102-4 
( 1921 ).— If the actual wt. of HjO which a pycnometer is found to contain be subtracted 
from the wt. which it is supposed to contain and this difference subtracted from the wt. 
of the empty app., the result is an “apparent tare wt.” for that particular app. To 
get the sp. gr. of any liquid it is only necessary to subtract this “apparent tare wt. 
from the wt of the app. filled with the liquid and multiply the remainder by 0.02 for a 
50-cc. pycnometer, or by 0.01 for a 100-cc. app. This rapid method has been ap- 
plied to the improved app. in the form of 2 scales on the stem from which corrections 
are read, thus obviating much of the trouble experienced in using the ordinary app. 
Examples in using the app. are given. J- Moors 
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A revolving burner. Georg Locksmann. Robert Koch Inst., Berlin. Z. 
angew. Chem. 34, Aufsatzteil, 198(1921); 1 cut. — The app. is designed to heat all sides 
of a crucible or dish. A wheel is mounted in a horizontal position on 1 end of a hori- 
zontal shaft clamped to a lab. stand. The base of the burner works in a bearing on the 
inner end of a bent arm reaching to the center of the wheel, the outer end of the arm 
being attached to the upper side of the rim of the wheel by means of a clamp screw, 
so that the burner may be placed out of line with the axis of the wheel as much as the 
size of the dish to be heated may require. When the wheel revolves the burner describes 
a circle under the dish. There are 2 grooves in the face of the wheel, l for the belt from 
a motor and the other for a belt to drive a 2nd burner, etc., several of which may be 
driven by I motor. Cf. C. .4. 14, 2106. J. H. Moore 

Rheostat which occupies very small space. Anon. Elec . World 78, 28(1921); 
1 Ulus. — The resistor consists of a metal ribbon. One of the rheostats designed for 3 
kw. continuous duty occupies a space of 2o cm. X 25 cm. X 30 cm. and weighs 3.7 kg. 
An equally compact 9 kw. unit weighs 37 kg. Tull details are given. C. G. F. 

Resistors for use with various types of controllers. G. J. Kirkcasser and E. 
W. SEEGER. Eke. Rev. 79, 125-8(1921) ; 14 illus. — A detailed description of the various 
materials entering into the construction of rheostats; the importance of ample ventila- 
tion for continuous service units, etc. Many lab. types are shown. C. G. F. 

The “invisible” wet air filter. Anon. Electrician 86, 799-801(1921). — This 
filter washes the air, removes all dust and solid matter, and delivers the air to the genera- 
tor clean, humid, and at a much lower temp, than the atm. The air is cleansed by pass- 
ing it into the base of the machine, through openings fitted with steel covers. Upper 
surfaces are constructed of expanded metal. The air passes through a large number of 
thin galvanized steel plates, which stand vertical and are arranged to make a complete 
circle. The plates arc bent into the form of a true involute, enabling them to be equidis- 
tant at all points. Small projections pushed out of the plates themselves keep them in 
position. The plates are kept wet by slowly revolving spray arms. The action is 
like that of a fish's gill. Each cu. ft of air comes in contact with 200 sq. ft. of filtering 
surface. From the filter unit the air is drawn over a system of vertical eliminator 
plates which prevent free moisture passing over into the. ducting and remove stray 
dirt particles. The machine consist:, of a circular cast Fe tank in the center of which 
is placed a vertical hollow bronze spindle. .Mechanical features are described in detail. 
A practical efficiency test consists of drawing a known quantity of air through a small 
filter composed of a single sheet of white blotting paper clamped to leave a small circle 
of 0.5 cm. diam. The air passes through tfiis exposed disc section and if the air is 
not properly cleansed a black, disc will result W. H, Boynton 

The thermal effect produced by a slow current of air flowing past a series of fine 
heated platinum wires, and its application to the construction of hot-wire anemometers 
of great sensitivity, especially applicable to the investigation of slow rates of flow of 
gases. J. S. G. Thomas. So Mdropnl. Gas. G» . I.ondon. Phil. Mag. [ti]40, 240 
(1921); cf. C. A. 14, 2280. Further work giving calibration curves using a new flow 
tube constructed on the same principle as already described. S C. Lino 

The economy of the so-called automatic return-feed apparatus in steam boiler 
plants. Hubert Krastz. Aix la Chapelle. Chem . App. 8, 104-6(1921).- - Flrirk s 
conclusion ( C.A . 15, 1173) that feed-pumps arc more economical than the automatic 
system is based on erroneous assumptions and errors in ealen., and claims that the 
automatic feed costs only 1 /* to Vn as much to operate as pumps. J. H. Moore 
The usefulness of condensate traps in distillation plants. W. Hbubkung t 
A pp. 8, 96-7(1921); 1 cut .— H. agrees with Burk's statement (C. A. 15, 1834 s tli.it 
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the condensate pump is the only reliable app. for this purpose and claims that the float 
trap “Missong,” made by Bopp & Reuther, Mannheim- Waldhof, is reliable. 

J. H. Moore 

Thermoelements (Pkleiderrr) 2. 

Thermocouple for high-temperature measurement. T. Takizawa, J. Tsuka- 
moTo and Tokyo Denki Co. Japan 36.602. June 15, 1920. A couple is made 
of W and Mo wires, enclosed in a porcelain tube, which is maintained in vacuum or 
filled-with H or A, preferably H at */a atm. It *s used for the interval 1,500-1,850°. 
The e. m. f. of this couple increases proportionately to the increase of temp, at low-temp, 
interval; thermoelectric inversion occurs at 530°; the c. m. f. decreases, reaching zero 
near 1,300° and changes direction. The e. m. f. in mv. is as follows: 1500° 2.82, 1600° 
3.49. 1700° 4.25, 1800° 5.20, 1900 ° 6.20. 

2— GENERAL AND PHYSICAL CHEMISTRY 

WILLIAM E. HENDERSON AND EDWARD MACK 

The work of Dr. Bias Cabrera. Horacio Damianovich. Andes soc. quim . 
Argentina 8, 277 '82(1920). A biographical sketch. L. E. Gilson 

The history of chemistry. John Johnston. Sei. Monthly 13, 5-23, 130-43 
(3921). E. H. 

The university and research. Vernon Kelloc. Science 54, 19-23(1921), E- H. 

How must chemical instruction in the higher schools be revized and what can in- 
dustry and technics afford in this? P. St.utz Chem.-Ztg. 45, 493-4 1 ’ 1921). E. H. 

Chemical nomenclature and pronunciation. J. Norman Taylor. /. Am. 
Pharm. Assoc. 10, 10--1 1< 11*21 J. — A plea for the use of the finalletter in the spelling of 
many chemical terms. T. objects to the shortened form of such words as “chlorine” 
and “sulfate.” L. E. Warren 

Synthetic helium and neon. A. I.o Svrdo. Atti r. accad. Linen [v] 30, i, 85-8 
(1921). — L. finds that Nc. He, and II are able to pass through hot glass, the H in far 
greater quantity than the other two gases. The passage is dependent on the temp., 
nature, and thickness of the glass. These results may furnish an explanation for the 
origin of so-called synthetic He and Xe, which may be derived from the atm. J. C. S. 

Asymmetry of gas molecules. A contribution to the determination of molecular 
form. Richard Cans. .Inn. Physik 65, 97-128(1921).— This paper comprizes 
largely a reinvestigation of the whole subject of Tyndall effects in gases, already inten- 
sively studied by Strutt, whose original papers are to be found in Proc. Roy. Soc. London 
(A) 94 , 453 ; 95 , 155(1918). The method and app. are those of Strutt with important re- 
finements such as the use of parallel light. These arc described in detail. Of particular 
importance is the measurement of the transparency of the filter placed before the photo- 
graphic plate in the app. This filter, itself a photographic plate with the gelatin scratched 
from the upper half, enables the weak horizontally vibrating rays of light to pass 
only through glass while the strong vertical rays must also pass through the black Ag 
layer of the absorption screen. The method of measuring consisted in so selecting the 
fdter that the blackening of both images upon the plate appeared equal. Knowing the 
transparency of the filter the degree of polarization may be at once detd. The trans- 
patency is detd. from the relation T = (<A <f;) : , where d\ and <h are the thicknesses of 
2 screens made by cutting a convergent lens so that the rays from one pass through 
the clear glass and those from the other pass through the black layer of the absorption 
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filter and give 2 images upon the photographic plate of equal intensity. Using tht 
formulas of Langevin developed from the electromagnetic theory (cf. Le radium 7, 
249(1910)) the asymmetry of the mol. and the Kerr effect are considered. Dimensions 
are calcd. from the Clausius-Mossott theory of mol. form and agree both with those of 
Strutt and those calcd. from the kinetic theory. The eiiptical cross sections of He, COi, 
NHj, and HaS are diagrammatically represented. While the depolarization of the 
Tyndall light and the Kerr phenomena in gases can be explained only by the asymmetry 
of mols. there is also in isotropic combinations of the vibrating particles a magnetic 
rotation of the polarization planes. Finally an effort is made to discover to what ex- 
tent the constants developed can also explain the Faraday effect. The mathematical 
treatment gives very good agreement for r calcd. from magnetic rotation and from 
circular polarization. G. L. Clark 

The coagulation of colloidal arsenic sulfide. Principle of a method of study. 
A. Boutaric and M. Vuillaume. Compt. rend. 172, 1293—6(1921). — The method 
consists in measuring with a spectrophotometer the rate of change in the opacity of the 
arsenious sulfide sol resulting from the addition of a soln. of an electrolyte. 50 cc. of 
the sol are dild. with 50 cc. of water and the opacity, x 0 , is measured, using the spectral 
region X =* 575 mu. Then 50 cc. of the so! are mixed with 50 cc. of the electrolyte soln. 
and the opacity, x, is measured at time l. Plotting x—x 0 against l gives a curve rising 
at first rapidly, then more slowly, finally attaining a max. At this max. coagulation 
results if the sol is disturbed slightly as by agitation or by tobacco smoke, the behavior 
resembling that of a supersatd. soln. (The fact that the sol if undisturbed may not coag- 
ulate for some time indicates a possible source of error in previous expts. in which the 
time required for a given electrolyte soln. to cause coagulation is measured.) The 
presence of an excess of HiS or of AsA>i in the sol alters the rate at which the max. of 
the curve is attained. F. L. Browne 

A cause of the dispersion of the colloid in an important class of hydrosols. A. 
Tian. Compt. rend. 172, 1291-3(1921). — Solns. of salts whose base (or acid) is sparingly 
sol. are hydrolyzed, yielding hydrosols of the base (or acid). Within wide limits such 
hydrosols are reversible. This is the result of a chem. reaction taking place at the 
interface between the particles of the hydrogel and the at), phase. At the surface the 
hydrolysis is forced back, forming the salt, which diffuses away into the aq. phase. 
Here it again hydrolyzes, forming particles of the base much smaller than the original 
particles. This process continues, giving continually smallct particles until the hydro- 
sol is formed. The peptization of heavy metal hydroxides by their stilts, e. g. Fc(OH)? 
by FeCU, is accounted for in this way. The detergent action of soaps is an important 
com. application. F. L. Brown b 

The ultramicroscopic study of manganous arsenate jellies. Fr. Fladb. H. Sckerp- 
fig, and F- Deiss. Z. anor£. all^rm Chem 115, 228-30(1921).— Photomicrographs 
are shown of the manganous arsenate jellies made by mixing manganous chloride and 
potassium arsenate solns (C. A. 8, 265X.) The jellies arc characterized by a fibrous 
structure. On standing they gradually break down, leaving a ppt, consisting of leaf- 
or plate-shaped crystals. The existence of the jelly is possible only as long as the dis- 
persed phase retains a fibrous structure. F. L. Browni: 

The soaps as protective colloids for colloidal gold. Thomas Irbdalb. J. CIvm- 
Soc. 119, 825-34(1921).— Gold chloride was reduced by hydrazine hydrate in the pi< 
ence of the Na salts of cerotic, nonic, latiric, palmitic, stearic and oleic acids presen tin 
varying percentages. In most cases there is a max. soap eunen. for optimum result-; 
beyond this the concn. of Na ions probably negatives the protective action of the soup 
Na oleate and stearate were most efficient, while Na nonoate had almost no protective 
action. Practically dry colloids could not be made containing over about 10% lit. 
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which indicates that soaps are inferior to such protectors as Na lysalbate. The originally 
ruby-red sols containing soap are changed to blue by the addition of acid; NaCI, or 
alcohol. In alcoholic soln. the soaps are crystalloidally dissolved and do not act as 
protectors. The fact that Na oleate and stearate have pronounced protective action 
even at a concn. of 0.001% militates against McBain’s view that at great dilns. both 
dissociated and undissociated soaps are crystalloids of simple mol. wt., for the expts. 
with alcohol show that soaps in truly mol. condition are not adsorbed by gold. 

Jerome Alexander 

The determination of the sorption of both solvent and solute. I. The system; 
benzene-iodine-charcoal. Abu Mohamed Bakr and Joseph Egdar King. J. 
Chem. Soc. 119 , 454-60(1921). — A general method is described of detg. the true amts, 
of sorption of both solute and solvent, to supplement the ordinary method, which yields 
relative values only. It consists in exposing C to the vapor of the sola, and likewise 
to that of the pure constituents, so that equil. is attained through the vapor phase. 
The objection with regard to condensation of liquid in the capillaries and pores of the 
sorbing agent is obviated by keeping the latter at a temp, far above that of the liquid 
with the vapors of which it is in equil. As a matter of fact, however, the error in the 
ordinary method, consisting in shaking a certain vol. of soln. of known strength with 
a known amt. of sorbing material and analyzing a sample of the remaining soln., is 
inappreciable except in coned, soln. or where the solute does not exhibit strong positive 
sorption. In such cases both the proportionality factor and the exponent in the ex- 
ponential formula are altered. Sorption of benzene from 1 solns. is less than that 
from pure solvent. G. L. Clark 

Interfacial tension. I. The statical measurement of interfacial tension in ab- 
solute units. Wm. Colebrook Reynolds. /. Chem. Soc. 119, 460-5(1921).— An 
app. is described by which intcrfacial tension may be measured by a statical method. 
It consists essentially of a capillary tube centered inside of a buret by short fused rods. 
A water jacket for temp, control surrounds the buret, to the lower end of which is con- 
nected a tube of similar bore and a stop-cock. In making a run, e. g., QHe-HA the 
buret is completely filled with H ? 0. The tap is opened sufficiently to allow the level 
of H z O to fall very slowly. As it falls C«H e is poured in to maintain the level until it 
finally enters the capillary. The interfacial tension 7'iscalcd. from T = dghh' (D'-D')f 
4h\ where d is the diam. of the tube, g is 9S1 , h the difference in height in scale divisions 
of the buret of liquids in the 2 tubes, h’ the capillary rise of H,0 in cm, h' the same in 
scale divisions, D' the density of H;0, and I)' that of CtHs- The author is of the 
opinion that dynamic or drop methods give results for interfacial tension which must 
be multiplied by a factor of 1.26 to give the true values which he claims are obtained 
by the above method. II. The relation between interfacial and surface tension in 
sundry organic solvents in contact with aqueous solutions. Ibid 466-76. Exptl. 
work on interfaces is tabulated in support of the law enunciated here that the inter- 
facial tension between 2 liquids A and B is the difference between the surface tension 
of A satd. with B and that of B satd. with A. Exceptions are immiscible liquids that 
react chemically, Hg and liquid amalgams in contact with certain electrolytes, and 
old interfaces where adsorption has occurred. (The author has apparently overlooked 
the work of Harkins and his students which covers the same field considerably more 
rigorously. Abstractor.) G- L. Clark 

Calculation of the diffusion constant of dissolved substances. Hans von Euler 
and Arvid Hedelius. Z. tfimrg. aUgem. Chem. 113, 59-68(1920). Expts. have been 
made to ascertain to what extent the presence of other substances influences the velocity 
of diffusion of a given substance, and a method is devized whereby the diffusion const, 
ma y b« ealed. in the case of moderately coned, solns. The method is expressed by the 
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following rule. The diffusion const, of a soln. of a given concn. obtained experimentally 
is multiplied by the coeff. of viscosity of a soln. of V< the concti. of the original soln. 
and divided by the relative osmotic pressure of the dil. soln. Curves are given for the 
variation of the relative viscosity with concn., and the relative osmotic pressure with 
concn. for solns. of sucrose of concns. 0-1 iV. J. C. S. 

Specific gravities of mixtures of butyl alcohol and water. Y. D. Wad and 
A. G. Gokhale. J. Irtd. Inst. Sri. 4, 17-25(1921). — The. sp. gravities of mixts. of 
butyl ale. and water covering the entire range of miscibility were detd. at temps, 
of 20° and 25® and from the results curves were made and tables are given showing the 
sp. gravities of aq. butyl ale. of all concns., from which the following figures are taken:— 


% 

Sp. gT. 

Sp gr. 

% 

Sp. XT. 

Sp Kf. 

Water. 

at 20°. 

at 25°. 

Water. 

at 20°. 

at 25°. 

0.0 .. 

0.8096 . . 

0.8066 

18.5 . 

. 0.8448 . 


5.0 .. 

0.8200 .. 

0.8159 

94 5 . 


. 0.9880 

10.0 

0.8292 .. 

0.8258 

95.0 . 

. 0.9908 . 

. 0.9893 

15.0 

0.8384 .. 

0.8346 

97.5 . 

. 0.9942 . 

. 0.9931 

17.5 

0.8429 .. 

0.8395 

100.0 . 

. 0.9983 . 



J. S. C. T. 

Connection between the limiting (electrical) conductivity X ^ of binary electrolytes 
in non-aqueous solvents and the viscosity of the latter: Xoc . = constant. P. 

Walden. Z. attorg. allgem. Client. 113,85-07(1920). — From a consideration of a large 
amt, of data previously published by W. and others, and a small amt. of new data, it 
is shown that the product X x . v r = const, for a large number of .acids and some salts in 
non-aq. solvents. This rule holds for mixts. of solvents as well as for individual solvents. 
Water also obeys this rule when mixts. of solvents poor in water are considered, 
and when aq. solns. of electrolytes with highly complex ions are considered. The 
temp.-coeffs. of the viscosity and the limiting eond. are practically identical, that is, 
1/X x .d\^ fdt = — 1 •'»? .d if j- ;dt, or the empirical ruleX x .>j x = const, is independ- 
ent of the temp, and the nature of the solvent over the temp, range 0-50®. The abs. 
value of XS. ij y = k depends on the nature of the electrolyte, and in the case of binary 
electrolytes varies between 0.5 and 1.0. Variations from the rule arc found in sol- 
vents which have a high viscosity or which shown high mol. association; in these 
cases, the mols. of the solvent are relatively large, and will change their size with 
changes of temp, or concn., and thereby change the degree of solvation of the electro- 
lytes. Among such solvents arc to be numbered glycerol, ethylene glycol, formant - 
ide, and mixts. of these with water, SO ; , and NTTj. J. C. S. 

Hydrodiffusion of ammonium magnesium sulfate and the separation of the com- 
ponent salts. C. Poklezza. I’niv. Pisa. Gitzz. (him. ital. 50, II, 289-90(1920).-- 
Tn continuing a study of MgSO* .(XHi)»S0,.fiH : 0 P. has studied its behavior on diffu- 
sion in aq. soln. with the idea of using data obtained in the Tuscan boric acid industry, 
where this salt is present as a by-product of little value. In the large literature on diffu- 
sion there is little concerning this salt. Kxpts. by Torrance and Knight (C. A. 12, 2475). 
and by Maxwell (C.A. 12, 329) are discussed but P. has preferred to use the method of 
successive strata (Oholin, Z. physik. Cheni. 50, 3< 19(1905)). The numerical data are 
given in tables. The results give for 0.280 and for /C(sm ):804 0.090 in this 

double sal t . K . J . W iT7 Km an n 

Ionic velocities in non-aqueous solutions. P. Walden. Z nnorg. allgem. Chon 
113, 113-24(1920). — A theoretical paper, in which from previously published data W 
shows that the product of the ionic eond. ami the viscosity of the solvent is a const, 
quantity, L X y x = const., and / c X >j f - const. The velocities of the ions arc inversely 
proportional to the viscosity of the solvent, and these products are indet>endcnt of the 
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temp. It is also shown that the transport number at infinite diln. is practically the same 
as that at any other diln. for dil. solas. For one and the same ion in different solvents 
the same transport number is obtained. Aq. solns. of various ions with the exception 
of the H ion give the same transport numbers as non-aq. solns., and in general it may be 
said that in high dilns. with highly dissociated binary electrolytes the transport numbers 
of a given ion are independent of the nature of the solvent and of the temp. This is 
expressed by the equation + ktfac) 5:5 Ka ~ const. k\. J. C. S. 

Diameter of ions in non-aqueous solutions. P. Walden. 1. anorg. allgem. 
Chetn. 113, 125-30(1920). — A theoretical paper, in which, by means of Einstein's for- 
mula, U «= K/N. in which U is the velocity of a particle, K the force acting on 
a particle, N the Avogadro number, 17 the cocff. of viscosity, and p the radius of the par- 
ticle, the radius of a number of ions in MeOH soln. has been ealed. It is shown that 
for most ions the value of p lies between 2.0 X 10 cm. and 3.9 X 10~ 8 cm. H has a 
smaller value, 1.1 X 10~ a r and Li a larger value, 4.70 X 10*“* cm. The ionic radius in 
non-aq. solvents follows the same order as inaq. solns., namely, H + <K + <Ag + <Na + 
<Li + and Br“<I _ <Cl“<NO a “ In the case of the above-named simple ions the 
ionic radius in aq. solns. and the at. radius are practically the same except in the 
extreme cases H and Li. while in non-aq. solns. the values of the ionic radius are about 
twice as great. The mean values obtained are, in aq. soln. 2.67 X 10 “* cm., and in 
non-aq. soln. 5.33 X 10”* cin. A further set of ions, consisting of org. anions and cations, 
has the same ionic radius in both aq. and non-aq. solns., the mean value in this case 
being 4,4 x 10~ s cm. The difference in the radius in the case of the simpler ions is held 
to indicate a much greater solvation in non-aq. solvents than in water. J. C. S. 

The theory of electrolytic ions. XVIII. Mobility and space-filling of arsinic 
acid ions. Richard Lorenz and Erika Schmidt. Z anorg. Client, allgem. 112, 269-77 
(1920) —The conductivities of the Xa salts of a number of substituted phenyl- 
arsinic acids (cf. C’. A. 15, 2379) have been used to calc, the ionic mobilities of the 
corresponding anions. The upper and lower limits of the ionic mobilities were also 
ealed. from the "space-filling numbers,” and in every ease the mobility ealed. from the 
coud. was below the lower limit ealed. from the space-filling number (cf. C. A. 14, 3353). 
The densities of the free acids were detd. at 20", and the following values are given: 
arsanilic, 1.9571 ; o-aminotolylarsinic, 1.7475; o-diaminophcnylarsinic, 1.8313; dimethyl- 
amin oph en ylarsin ic, 1.6710; w-dihydroxyphcnvlarsinic. 2.0040; 3-nitro-4-amino- 

phenvlarsinie, 2.0359; diclilorohydroxyphenylarsinie, 2.1029: dibromohvdroxypheiiyl- 
arsinic, 2.4150; 3-uitro-4-liydroxyphenylarsinic 1 2.0314; p-phenylenediarsinic, 2.2025; 
dinitrohydroxyarsinic, 2.0565. Kopp’s law was applied to calc, the at. \ol. of As in 
these contpds., but results ranging from 1 1 .2 to 33.3 were obtained from different eorapds. 
XIX. Determination of the size of the benzene nucleus from lelectricalj conductiv- 
ity. Richard Lorenz. Ibid 113, 131-4(1920).— The radius of an ion and its mobility 
at 25° are connected by the expression p- 1 V:iXS9.54X10 making use of this ex- 
pression, the authors have ealed. the ionic radii of the various anions of the substituted 
arsinic acids from data previously published (t. A. 15, 23/9). It is found that the 
univalent ions have about the same radius, 3.S3X10 - * cm., the bivalent 4.40X10 \ 
the tcrvalent 4 .CSX W~' cm., while the p-phenvlcnediarsinic ion has a radius 7.0X11)“* 
cm.. From these figures, it is concluded that the value 6.2 X 10 s cm. found by Debye 
is too large for the radius of the benzene nucleus, while 1.45X10 s found by Fajans 
(C. A. 14, 3080) is too small. XX. Hertz’s theory of ionic mobility. Ibui 135-40.- 
A theoretical paper in which the const*. A and A ' of Hertz’s theory of ionic cond. U • A . 
6, 955) are numerically evaluated and brought into a suitable form for general use. 
These have the form A’~ 167.7/ 7’ J X UP, and since .1 = v^t U = 5515/T. An expression 
has been evolved for multivalent ions, and this has the form .1 =r*X 167.7/ XI an 
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A =t>*X5515/T, where v is the valency. The relationship between the ionic mobility and 
the cond. is discussed, and it is shown that only when the cond. is regarded as a function 
of the concn. can a Hertz curve be constructed if the A constant is regarded as a univer- 
sal constant, as is demanded by the theory. XXI. A first proof of Hertz's theory 
of conductivity. Richard Lorenz and Philipp Osswald. Ibid 1 14, 209-233. — 
The conductivities of aq. solns. of AcONa were detd. with an accuracy of 0.1%. From 
the numerous points on the curve of cond. plotted against concn., it was possible to test 
the empirical laws of extrapolation to infinite diln. and the law of Hertz (C. A. <S, 955). 
The two empirical equations of Kohlrausch were found to break down, but the results 
agreed extremely well with Hertz’s theory. The values at infinite diln. for AcONa 
were calcd. as: 10°, /uo=63.15; 18°, ^ 0 *= 76.56; 25°, ^o=90.05. The abs. value of the 
universal const, in Hertz’s formula was not confirmed, although its change with temp, 
agreed approx, with the theory. The const, is not universal, but must be found for 
each electrolyte. J. C. S. 

Theories of electrolytic ions. XXII. Transference velocity of a single ion. A 
second proof of the theory of ionic conduction of Paul Hertz. R. Lorenz and W. 
Neu. Z. anorg. all gem. Chem. 116, 45-61(1921); cf. preceding abst. — By means of 
an improved form of the ionic transport app. developed by Whetham and Nemst the 
ionic velocity of MnOr has been measured at 18° and 25°, BrO*“at 18®, F~at 18°, 
IOj at 25° and CIQT at 18°. The data are given in tabular form. The results bear out 
the theory of Paul Hertz. E. H. Darby 

Methods of stating acidity. Edc.ar T. Wherry and Elliot Q. Adams. Bur. 
Chem. J. IParA. Acad. Sci. 11, 197-9(1921). — Both concn. and potential methods 
are in general use for stating effective acidity and alkalinity. The concn. method is 
easier to understand, and "may be recommended to writers who wish to make their 
data readily comprehensible." The discussion is based, however, on the potential 
methods, .Yu and P\\. The usefulness of methods in which computation begins at the 
neutral point Yh has been urged by several writers. W. M. Clark has recently in a book 
on detg. H-ions raised objections to such methods, which are here answered. He 
holds that they involve assumptions as to the nature of pure H 2 0 which is actually never 
used. It is pointed out that the method of statement involves assumptions as to 
the nature of a hypothetical acid which is completely ionized in normal soln.: and that 
"such an acid is at least as imaginary as is pure water." Moreover on the alk. side the 
P u method docs involve the data tor pure water, so that the entire error which may 
exist in such data is referred to the alk. range, whereas in a method starting at neutrality 
it is evenly divided. C. holds that P» values are more directly derivable from the poten- 
tial of the H electrode, but it is noted that both methods arc indirectly based on a half* 
cell. C. records that workmen can be taught to use the Pn system (without under- 
standing it). It is remarked that so can chemists be taught to use the Baum£ scale 
and other empirical atrocities. C. urges that quantities of important data are already 
recorded in terms of Pn, to which it is replied that changes in methods of recording data 
are not unknown in the history of chemistry. Finally, it is pointed out that the Pu 
system, based on the validity of the laws of dil. solns., takes its origin in the very region 
(normal solns.) in which those Laws do not hold. E. T. W. 

Reply to Wherry and Adams’ article on methods of stating acidity. Wm. Mans 
FIELD Clark Hygienic Lab. J. ir«rA. Acad. Sci 11, 199-202(1621); cf. preceding 
abstract. — The practical difficulty of changing the data already in thousands of cases 
recorded in the P h system is reaffirmed. It is held not to he desirable to simplify meth- 
ods of stating acidity for workers in non-mathematical sciences, for in so doing one 
"covers up those logarithmic relationships which it is of inestimable value to impress 
upon the student." However, the real source of difference in point of view is found in 
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W. and A.’s answer to the first point (concerning the relative reality of pure water and 
completely ionized normal acid). "There the point of view of a theorist seems to be 
confused with the point of view of an experimentalist.” Since the exptl. methods of 
detg. reaction are based on the H electrode, it is desirable to use P a values, which are 
a linear function of the p. ds. throughout the scale, rather than to divide the scale up 
into "a region of 'acidity’ and a region of ‘alkalinity’ divided from one another by the 
theoretical neutral point.” The fact that the continuity of the P H scale at the "neutral” 
point agrees with the actual conduct of the H electrode and of equilibria at that point 
is considered to be a point in favor of this scale. In the use of the dissociation const, 
'of bases it may be necessary to introduce the dissociation const, of H 2 0, but only in 
a limited number of cases, and not at the very outset as is done in any system starting 
at the neutral point. The Xu scale presents to the student a symmetrical picture, but 
the Pa scale emphasizes the exptl. derivation of the values and the continuity of equili- 
bria. The setting up of a new reference point— the H-concn. of water instead of that 
of normal acid— is therefore held to be undesirable. E. T. W. 

The molecular directing force in liquid crystals. 0. Lehmann. Z. anorg. Allgem. 
Chem. 113 , 253-305(1920). — A theoretical discussion of the properties of different kinds 
of fluid crystals, as revealed by their opticai behavior. The properties are best accounted 
for on the assumption that the fluid crystals have a leaflet-like structure, the units of 
which endeavor, as far as possible, to remain parallel, but can glide freely in a direction 
parallel to their faces (cf. C. A. 15, 1429). J. C. S. 

Equilibria of hydrofluosilicic acid. Lawson J. Hudleston and Henry Bassett. 
J. Chem. Soc. 119 , 403-16(1921).— The present accepted method of testing for silica 
in HF by adding KC1 with formation of turbid K 2 SiF e is found to be inadequate. A 
method of studying the compn. or inixts. of HF and H^iF e is found in the fact that for 
the complete neutralization of the latter acid according to the equation H 2 SiFg + 6NaOH 
=6NaF-FH*Si0j4*3H 2 0, an appreciable time is required. Thus when NaOH is added 
to the mixed acids the time may be measured from the moment of mixing till the color 
of the indicator (phenolphthalein) fades. Other additions of alkali are made until the 
color no longer fades. Since the total concn. of H ions is produced but slowly, they must 
be bound in a complex. If n cc. of alkali were originally present and X cc. were required 
for the total permanent neutralization uY-ki/.Y X 100 = C is the percentage of total H 
ions in bound condition at the moment of fading. The various values of log C plotted 
against time give the straight line usual for ainonomol. reaction, from which C 0 , the 
original concn. of the complex present in the unneutralized acid, is ealed. The rate of 
dissoc. of Na : SiF« into SiF< and XaF is detd. The effect of temp, upon the velocity 
const, is given by the equation log £ = —9662 T +29.83. Equil. conditions demand 
that when SiF< is passed into JLO a considerable proportion of unchanged SiF, should 
be present, and that HjSiOj can exist in soln. with an active mass proportional to its 
concn. to the extent of at least 0.003 mol. per 1. at 15°. G. L. Clark 

Kinetics of the ketonic decomposition of acetoacetic acid. Erik M. P. Widmark. 
Acta med. Scandinav. 53 , 393-421(1920). — The course of the reaction is followed by 
estn. of the COi evolved according to Winckler’s method (pptn. of BaCOj). The 
necessary acetoacetic acid is prepd. by hydrolysis of technical Et acetoacetate by alkali 
hydrpxide, this process being complete before acetone is produced in measurable amt. 
The formation of acetone has been investigated iu acid and alk. soln.; in the latter, 
practically only the electrolytically dissociated anion of acetoacetic acid is present, 
since the salt is extensively dissociated into Na + and CHj.CO.CH-.COj". In strongly 
acid soln., on the other hand, the acid is present as such, since electrolytic dissoc. can 
be neglected. It is found that the undissociated and dissociated acids exhibit greatly 
differing rates of decompn., that of the former being about 50 times greater. In 
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alk. sole., formation of acetone occurs at the rate of decompn. of the anion, the velocity 
of which is ealed. from a series of concordant observations to be 0.00008 at 37°; in strong 
mineral acid soln., on the other hand, it occurs at the rate of decompn. of the acid itself 
the const, of which is ealed. to be 0.0042 at 37 c . As is to be expected, the reaction is 
of the first order in either case. In almost neutral solns., in which the acetoacetic acid 
is partly dissociated, the rate of decompn. depends on the degree of electrolytic dissoc 
and can be ealed. from the expression a V\ - ( 1 - a) V m (Vi and = consts. of decompn 

of the ion and undissociated acid resp.; a = degree of dissoc.). This expression is valid 
for all eonens. of 11 ions. On the other hand, the degree of dissoc. depends on the 
H-ion concn., which varies with the progress of the action, since acetoacetic acid is 
decomposed. In spite of these complications, W. has succeeded in establishing the 
validity of his hypothesis; in nearly neutral soln., the velocity consts. gradually dimin- 
ish, inconsequence of falling H-ion concn., and the extent to which this occurs harmonizes 
well with the theoretical ealens. On the other hand, the H-ion concn. can be maintained 
const, by the addition of AeOH and AcOXa, and in this case the velocity consts. become 
uniform. Under these conditions, the H-ion concn. can be estd. by a study of the rate 
of reaction, and the value thus found is identical with that detd. by electromotive 
measurements. J. C. S. 

Solubility of sulfur in cold caustic alkalies. G Calcagw. R. 1st. teen., Venice. 
Gazz. chim. ital. 50, II. 331-40(1920). — In the prepn. of (NHAjS* by the ordinary method 
C. observed that powdered S added to cold NlljOH is readily dissolved. This soln. 
becomes yellow and then in a few days becomes colorless. During this period the 
bottle was opened several times anti 8 was sepd., but not all. since the addition, of acid 
gives a ppt. of milky S due to the presence of sulfides and thiosulfate. After making 
these observations C. decided to study the solv. of S in caustic alkalies and to see if light 
exercizes any catalytic action. A review of the literature shows that earlier workers have 
studied the action of hot alkalies on 8 and have tried to establish a single equation. C. 
believes that such a single reaction for all alks. can not be established but that there is 
a series of reactions depending on the concn. and other conditions. 200 ce. of fit'/, 
KOH and XaOH, Nib (d. O.SSXi, satd. cold Ca'OHb and Ba(OH), and satd. MgtOHu 
in the presence of MgO were treated with freshly powdered 8. In XaOH and KOH 
the color became quite intense but in the others the soln. was slower. This was due to 
the greater concn., since in 10. 20, 30, 40 ami .'>0' ; KOH and XaOH the soln. in all but 
the 50 r ‘c soln. was quite slow and the eolur gradation was proportional to the alk. concn. 
Five g. 8 were soon dissolved in the oil’,,' soln. and mute was added to keep an exass 
present. These solns. in KOH, XaOlI and Xll<OH were dark red but on standing be- 
came clearer and sepd. a black powder that was black 8. In all of these processes light 
had no observable effect. In all cases the solns. were analyzed and the results arc given. 
In 100 ce. Ca(OH,ij soln. 0.1110 g. S were dissolved. After a certain 8 addition to R.i- 
(OHjt soln. beautiful crystals were sepd and when this stopped the soln was analyzed. 
The ratio was 137.4 of Ha (1 atom) : 1*0 of 8 or 100 ce. satd. Ra(OII)* dissolved 2.<>t) 
g. S. The crystals were With MgfOH •- solns. in the presence of S the ratio 

was 1 atom Mg: 2 atoms of 8 or IDO ce. of satd. Mg(OH) ; dissolved 0.014 g 8. All 
the above solns. gave reactions of sulfides, polysiiliides, thiosulfates and sulfites. The 
last 2 are most abundant in the solns. of KOH, Xa< >11 and XH*; the Ca(OH)i contained 
traces of the latter. The Ua f Ull;> soln. gave a faint test for thiosulfate but no test for 
sulfite. The solns. of 8 in Nils reacted in every way like the usual polysulfule reagent. 
The S is first dissolved in these, alk. solas, to give sulfides which then give rise to thio- 
sulfates and by further soln. of S the various jK>lysulfules are formed. The S of thio- 
sulfates is partly deposited and gives the sulfites. In more coned, solns. the S is partly 
in true soln. as was shown by extg. some of it with C«H«. With the Ca(OH)j and Mg- 
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(0H) 2 solus, of S the COs of the air caused the pptn. of carbonates. Test expts. showed 
that COj decomposes the sulfides with the evolution of HjS and the pptn. of S' The 
solns. of the KOH, NaOH and NHj are similarly decomposed by CO 2 and decompn. 
products differ according to the concn.: in dil. solns. the S is largely sepd. as such and 
little HtS is evolved; in coned, solns. the reaction is slower and nearly all the S is evolved 
as HiS. The fact that CO? expels the S from these solns. proves that the soly. of S 
in the alkalies is not due to the presence of carbonates in soln., since the formation 
of these compds. causes the expulsion of S from the soln. C. has found that Se is sol. 
in NaOH and is studying this. E. J. Witzemann 


Chemical kinetics. Uco Pratolongo. Gazz. chitn. ital. 48, I, 121-82(1918); 
Chem. Zenlr. 1919, I— II, 421-3. — Chein. kinetics constitutes a problem in 
general dynamics which is connected with statistical mechanics. From the latter 
point of view the speed of reaction is accounted for as depending upon the no. of mols. 
whose energy has exceeded a definite critical value. This is the fundamental basis 
of the work of Marcelin upon this subject, originally developed in Ann. physique {C. A. 
9 1710). The method used in the present paper is the statistical mechanics of Gibbs. 
As a condition of reaction capacity a fixed mol. energy follows which in this Gibbs 
system has a precise meaning which .should have been given to it formerly. This is 
designated as crit. energy . For the eoeff. of reaction velocity k there is developed the 


formula k~e 8 in which to is the av. mol. energy at abs. 0, and f the crit. 

energy at the obs. abs. temp. 0. This formula has the form of the exptly. based expres- 
sions for. the same coeff. derived by van’t Hoff and Arrhenius. For increasing temp., the 
coeff. of reaction velocity should, according to this formula, increase from zero, reach a 
maximum and then again asymptotically approach zero. A special role is played in the 
theory by the difference between the av. mol energy and the critical energy, to — «, 
which is designated by the name rehlive critical energy. A break in the temp, curve 
of the temp, coeff. called for by the theory is too slight to be recognized exptly. The 


ordinarily expressed ratio of the temp, coeds, for a rise in temp, of 10° should rise from 
zero to a very large value and approach the value I. This is strictly true only for 


reactions in gaseous systems. The exceptions in aq. soln. are to be ascribed to the 
abnormality of the solvent, as it shows itself, for example, in the density max. of H?0. 
At a given temp, the slower reactions, which are characterized by a larger relative 
critical energy, have the larger temp, coeffs. The formula thus set up for the foeff. 
of reaction velocity granted, it is at once possible to calc, the relative critical energy 
for isolated reactions as independent of temp, and, for the isolated reaction as such, 


entirely characteristic. It expresses the total energy which must be supplied to each 
mol. in a system in order to take it over from the ordinary to the reactive condition. 
Thermal units are used for the energy expressions. The highest values of the rclatri e 


critical energy arc obtained for inactivating reactions of org. toxins and enzymes, which 
can indeed be considered as typical chem. reactions. The values of the energy increased 
from 0 to 100,000 but in general are of the order of U1‘. In addition to the type of reac- 
tions just mentioned, others considered in the present paper are vaporization, sublima- 
tion, several chem. reactions, photochem. decompns., etc. The temp, interval for each 
reaction is given, from which the observations have served for calcn. A higher rela- 
tive critical energy in general corresponds to the gas reactions which go to completion 
in the absence of a solvent and in the dil. state, than that which corresponds to the same 
reactions in a solvent, in the presence of a catalyzer, or under the influence of light. 
For isolated photo-chem. reactions the total energy goes down even to 0. This change 
in total energy according to the conditions is an indication that the same reaction may 
complete itself in very different ways. The typical influence of solvent, catalyzer and 
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light is illustrated by a series of examples, vis.; decompn. of HjOj, hydrolysis of Qialtose 
and sucrose, oxidation of HCHO with H 2 O 2 , oxidation of HI in aq. soln., action of Cl 
on OtHt, saponification of the glycerides of AcOH and of Et acetate, lipolysis by pan- 
creas lipase, etc. A diminution in wave length of light results, according to researches 
on pliototropic reactions, in a decrease of the relative critical energy of the reaction. 
Equilibrium, since it is the point of equality of 2 opposed reaction velocities, may, 
therefore, be fundamentally considered from the point of view of Gibbs' mechanics. 
In view of the equality of the crit, energies of the 2 opposed reactions, an equilibrium 
Va — 'frt 

coed, of the form K~e 8 4* const, is obtained. Here fa — fa refers to the heat of 
reaction, within the limits of practicability of the reactions already considered as apply- 
ing. The catalytic, photochem., and solvent effects which constitute a common group 
result from a change of the av. mol. energy or critical energy of the reaction by virtue 
of the presence of these effects. The change of critical energy is characteristic of these 
effects which change only the velocity, not the equil. Changes also of equil. are detd. 
by the change of — fa. This means that the heat of reaction must also change if 
the equil. should be affected. The catalytic and related phenomena will be divided 
into 2 classes, according as the equil. remains unchanged or shifts. Special considera- 
tion is given to the so-called poisoning phenomena of catalyzers. This action stands 
midway between catalytic and enzymic effects. The poison can combine with the re- 
acting substance and thereby give rise to a new reaction designated as parasitic, which 
seeks to restore the system to its original condition, and by so doing poisons even the 
catalyst. The poison can be considered as a kind of powerful and active catalyzer 
with a smaller value of the crit. energy in proportion to the principal reaction. A 
second possibility as to the role of the poison is also considered. Both dispose of the 
poisons under catalytic actions of the first class. By consideration of poisoning from 
the standpoint of catalytic reactions of the second class, the possibility of an insight 
into negative catalysis is presented. Turning to photochem. reactions, the observa- 
tion serves as a starting point that every photochem. absorption is accompanied by 
chemiluminescence. For the catalytic, photochem. and solvent effects of the first 
kind it must be accepted that the reduction of crit. energy should be connected with an 
intermediate reaction. From the standpoint of kinetics several observations are made 
upon such phenomena as the nascent state, "Rest-strom," overvoltage, etc. It turns 
out that the Boltzman energy partition, at least in the main, is susceptible of direct 
exptf confirmation. In the consideration of the relation of chem. kinetics to ther- 
modynamics, the irreversible chem. processes are classified as a third group to the 
irreversible and reversible physical processes. In an elementary chcm. process it is 


possible to consider the entropy lowering as measured by the quotient — 


photochem. reaction of the second kind is accepted within the assimilation, which pos- 
sesses a considerable critical energy — a thing which differentiates it from ordinary photo- 
chem. processes. Chem. processes with which here vaporization, sublimation, condensa- 
tion, etc. may also be reckoned, can be conceived of as a selection among the mols. whereby 
only those are selected which possess a high energy content. Whence the possibility 
of processes shall be given which proceed with entropy lowering. G. L. Clark 

• The catalytic oxidation of ferrous salts in acid solutions. Richard Thomas 
and Edward T. Williams. J. Chem. Soc. 119, 749-58(1021). — Solns. of FeCU were 
shaken with HC1, 0, and NO (lil>crated in situ from NaNOj), and the rate of absorption 
of the 0 at atm. pressure was measured. This rate was always inversely proportional 
to the concn. of FeClj, so that oxidation proceeds with acceleration despite the fact that 
the active mass of the substance undergoing oxidation is decreasing. Autocatalysis by the 
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FeCf* produced Is out of question. After discussing the results in relation to theories 
of catalysis, the authors conclude that adsorption per se does not det. chem. reactivity, 
and that in catalytic reactions, the existence of a compound or complex between the 
catalyst and one of the reacting substances is not evidence of itself that such compound 
formation is the mechanism by which the reaction proceeds. "The mechanism of the 
catalytic action of NO on the oxidation of ferrous salts by air or 0 is the oscillation of 
the oxide of N between two states of oxidations.” Jerome Alexander 

The general study of catalysis. Marcel Gtjichard. Bull. soc. chim. 29, 212-4 
(1921). — The study of catalytic reactions, especially in heterogeneous gas-solid systems, 
has not passed entirely the empirical stage. Such non-precise expressions as, "support,” 
"activator,” and "catalytic poison” scarcely mask the relative poverty of our knowledge. 
The best way of making progress in the study of catalysis is not to make catalyses, but 
rather to study independently the elementary phenomena which probably take part 
in catalytic reactions, thereby laying a foundation of facts upon which a productive 
theory can be built. From this point of view the following lines of research seem to be 
particularly indicated. The study of the diffusion of gases into each other, The 
diffusion of gases into solids, particularly metals. The variation of the surface due to 
reversible allotropic changes in the case of certain metals, or irreversible ones in the case 
of certain oxides. Changes in surface due to the formation of compds., many of which 
probably have not been isolated. The study, by means of adsorption phenomena, of 
the variation of the surface of powders. The size of the grains is probably not a matter 
of indifference, and the relation between the surface and vol. may influence the reaction 
velocity. One of the principal difficulties in the study of gas-solid catalysis is the detn. 
of the actual duration of the contact between gas and solid. Usually one knows only 
the possible duration of contact as detd. by the time required for a unit vol. of gas to 
pass the space occupied by a unit vol. of the catalyzer. Even here, the space which it 
is necessary to know is that between the grains of the catalyzer. If the grains are not 
spheres this space should be detd. directly. The choice of uniform grains is merely 
an approximation. R- Lombard 

Topochemical reactions. The formation of carbon on contact substances. V. 
Kohlsch OTTER, and A. NAgei.i. Univ. Bern. Helvetica Chim Ada 4, 45—76(1921). 
According to the X-ray spectrographs of Debye and Scherrer, graphite consists struc- 
turally of C mots, linked together in planes, these planes being superimposed and bound 
together vertically. Thus the formation of graphite should be a topochemical rcaotion, 
occurring when the local conditions imposed upon a C-forming reaction favor the pro- 
duction of such a structure. Also, the graphite should bear the stamp of the topochemi- 
cal conditions which were effective in producing it. i. e , it should mirror in some way the 
characteristics of the place of reaction. If the topochem. conditions are unfavorable 
for the formation of the graphitic structure, other things being equal, the same reaction 
should yield amorphous C. To test this viewpoint, X. and X. have studied the nature 
of the C deposited upon electrolytic films of Co, Xi, Fe, and Ag, and upon powders of 
these metals, by the reaction 2 CO = C + CO ; , at about 500*. The supporting metal 
upon which the catalytic metals are clcctrolytically deposited influences the amt. of 
C formed, it being greater when the support is Pt, and less when Ag or Cu. The nature 
of the .catalytic metal dets. specifically the method of deposition, the amt., and the 
characteristics of the C. In the case of smooth Co, Xi, and Ag deposits the C is not* 
deposited visibly upon the surface, but in the interior of the metallic film, and appears 
as an unweighable film when the metal is dissolved in acid. In the case of Fe, however, 
the C forms a deep-black surface deposit. Co affords the largest C deposit, then Ni, 
Fe, and Ag. The C deposited on Co is strongly graphitic; on Ni also graphitic, but 
somewhat more easily oxidizable; on Fe more sooty, and still more easily oxidizable; 
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and on Ag very small in amt., but difficultly oxidizable. The combination of the Pt 
support and catalytic metal also seems to play a part in the reaction, because a consider- 
able C deposit takes place only when they are strongly adherent; the Pt foil support 
appears attacked after the reaction, suggesting a possible dissolving of the CO in the Pt 
and a consequent concn. of it; and the C film is very strongly adherent to the Pt. Often, 
too, the Pt is contaminated with Ni, suggesting a welding together of the two. The 
structure of the electrolytic deposit of catalytic metal determines the appearance of the 
C, and its chem, behavior as indicated by its action toward oxidizing agents. On dark, 
lusterless deposits the C is deposited visibly on the surface, as was the case with smooth 
deposits of Fe; and it is more easily oxidized than C deposited within the metallic layer. 
On smooth, coherent, shiny surfaces of Ni, Co, or Ag, no C is deposited visibly, but it 
becomes evident only when the metallic film is dissolved in acid. This C film is graphitic, 
its form corresponds to that of the dissolved metallic deposit, and its surface adjacent 
to the Pt support is mirror-likc when it can be detached. Smooth metallic deposits 
sometimes also contain roundish granular or nodular excrescences which occur especially 
when a. c. is imposed upon d. c. during the deposition. On such denser and thickened 
areas no C is deposited, either on the surface or within the metal; and the C film left 
after dissolving the metallic deposit has holes in it which correspond to these areas. 
The amt. of C left after dissolving the metallic layer is detd. by the sp. action of the 
combination of catalytic metal deposit and its support, and by the thickness of the 
metallic deposit, rather than by the duration of the CO treatment. With minimum 
thickness of the deposit the C film is extraordinarily fine and appears to have replaced 
the metallic layer. As the thickness of the metallic layer increases, the amt. of C soon 
reaches a max. The following explanation of the above phenomena is suggested. The 
innermost layer of the electrolytic deposit, next to its support, consists of an extremely 
fine, disperse network of crystallites, possibly arranged more or less in layers parallel 
to the electrode surface as a result of the contractile forces present during its formation. 
Above, nearer the surface, the structure is more dense and less disperse. The max. 
catalytic effect would occur, as observed, at the greater surface of the inner layer; 
and the stratified structure of this portion of the metallic deposit and the intercrystalline 
pressure are favorable for the formation of the graphitic structure. Possibly the forma- 
tion of graphite does not occur until the metal is dissolved, permitting the parallel 
planes to unite. Kxpts. with metallic powders substantiate these results. In the case 
of Farr. Pulv. and Ferr. Hen. the former yielded a more graphitic C than the latter, 
corresponding to the greater contact surface of the particles of the former. The graphitic 
nature of the C increased with rising temp , from 300 ' to 500°. The amt. "f C 
produced by metallic powders was large, almost filling the reaction tube, and it was 
almost inseparably associated with fine particles of the metal. Siccol.. Red. gave 
abundant C, of about the same graphitic character as that by Fe. Cob. red. gave a volumin- 
ous deposit of C, very different from that by Fe or Ni, and typically graphitic. The 
fact that the C deposited on Fe jMiwdtT is very s<x>tv, although graphitic, shows the 
possibility of the same reaction producing a continuous gradation of C Ixitwcen amor- 
phous C and graphite, the nature of the product being detd. solely by the nature <>f tin. 
place of reaction. The significant difference Ixdween the topoehem. conditions in metal- 
lic powders and in electrolytic deposits is that in the latter the closely united, strati- 
fied structure favors the development of the C deposit in layers, whereas in powders 
the particles are arranged loosely and irregularly, and the deposition of C in planes is 
more difficult. The C can become graphitic only along the surfaces of the particles, 
and only insofar as their surface extension is large. Also, the intercrystalline pressure 
is lacking in powders, and the particles of catalyst arc forced apart instead of the C 
deposit being pressed together bv them. R. H. I.omhaku 
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Influence of surface tension on fusion and solidification, Ernst Rie. Wien. 
Anz. 1920, 137-9.— In connection with a communication by Pavlov (C. A. ^ 860) 
R, develops an expression for the dependence of the m. p., T ir of small, cryst. granules 
on the surface tension, S a (free energyofthesurface),intheform T p -T 0 ~ ~T 0 x2S i3 / 
s z rq, where To is the limiting m. p. (without reference to surface energy), s 3 the density 
of the solid phase, r the radius of the cryst. granules considered as spheres, and q the 
latent heat of fusion. This expression, which is derived from the Gibbs cquil. condi- 
tions by purely thermodynamic reasoning, and is readily adapted to the case of a drop 
enclosed within a crystal, gives results differing from those of Pavlov. Further observa- 
tions of the m. p. of crystals are necessary to decide which of the conditions, sJ=S a +$n 

is valid. Probably, the majority of amorphous substances are composed of extremely 
minute crystals, the size of the granules being < 10 cm.; the absence of a definite in. p. 
is to be ascribed to surface tensions. j q $ 

A simple method for the determination of melting points and critical temperatures: 
Hermann Rassow. Z. anorg. allgem. Chem. 114, 117-50(1920).— An app. was de- 
vized for m. p. detns. consisting of a solid cylinder of Cu 10 cm. long and 5 cm. in diam. 
bored with an axial hole to a short distance below the center for taking the specimen, a 
parallel hole for a thermocouple, and a transverse hole intersecting the first hole at the 
center of the cylinder. Through the transverse hole the specimen, illuminated by 
a lamp placed opposite the other end, was viewed through a telescope. The cylinder 
was heated electrically by a winding of Xi wire. The substance to be examd. was 
sealed up in a tube of hard glass or transparent quartz, which was suspended through the 
axial hole in the field of view of the telescope. With this app. temps, up to 1080° could 
be obtained with a limit of error =*=1 \ The following m. ps. were detd: Kl, 684.1°; 
KCN\ 601.2°; NH«CI, 519.7°; XfhBr, 5J1.9°; XHJ, 551*3°, the accuracy being 
interfered with by dissoc.; XfMebCl, 420°* JO 9 , much dissoc. occurring; As, 818°. 
Ktfpts. were also made on the in. ps. of mixts. of X11«C1 with halides of alkali metals. 
The method is not suitable for the detn. of complete rn. p. diagrams of mixts., but serves 
to indicate whether miscibility of two salts is possible or not. With a quartz manometer 
on the principle of the Bourdon spiral, a detn. of the vapor pressure of NH«C1 between 
340° and 520° was made. At 520 3 the vapor pressure is 37.5 atms. The m. p. 
app. was also used for the detn. of some orii. temps. The results obtained were: HgClj, 
704°; HgBr 3 , 73S°; HgTj, 797°; vS, 1040°; I, 553 \ The crit. temps, of As and Hg are 
above 1400°. J. C. S. 

Phenomena in the formation of space lattices composed of two different species 
of atoms, particularly in the formation of mixed crystals of silver and gold. G. Tam- 
mann. Z. anorp all gem. Chem. 114, 2N l -8 < 1920V— When the sol. component of a 
mixed crystal is removed, the atoms of the insol. residue may behave in 4 ways: (1) 
remain as an at. dust or conglomerate of particles with irregular at. grouping; (2) com- 
bine to microscopic crystals; (3) combine with the solvent or solute, although the sub- 
stance in mass is not attacked; (4) combine together and attract other atoms to the 
chain. With mixed crystals of An and Ag (and probably other metals’! . case (2) only 
occurs on extn. with H : SO, or UNO*. With mixed crystals of Ft with Ag or Cu, cases 
(2) and (3) occur simultaneously. The behavior of alloys of Pt with Pb, Bi, or Zn, 
contg. Pt compds., is similar. Mixed crystals of Fc with Si on treatment with HC1 
give only silicic acid. Si hydride is evolved when the Si is in combination with an 
electropositive metal, such as Mg, which forms MgjSi. Fc-C mixed crystals give 
hydrocarbons with HCI. The residue of An left after dissolving out the Ag from an 
alloy was found by X-ray exatnn. to he ct vst., although it was finely divided and almost 
black. At higher temps., the particles arc larger and yellow. The sepn. of Au and 



2770 


Chemical Abstracts 


Vol. 1 


Ag is described. The residue of Ag in the Au after treatment with add is appreciable 
when the original alloy contains only small quantities of Ag, and increases as the nmgimt 
of Ag in the alloy decreases. The amt. is not appreciably altered by tempering. 

J. C. S. 

Chemical constants and critical data. Fr. A. Henglein. Z. artorg. allgem. Chem. 
114, 234-40(1920). — The chem. const, is calcd. by the equation C= Xo/4.57ir, where 
X=*(Xo + AT — BT 1 — . . .)(1 — P/Pk) is the latent heat and pk t Th the crit. coasts. 
Kernst's equation, C=s0.14X/7a, where Tb is the abs. boiling point, follows from vander 
Waals’s equation, log p/pk=a (1 — TkfT). Cederberg’s equation, C=k\og pt (where 
k is 1.6 in many cases) also follows from this equation, since it is a special case of the 
more general equation, C-l.l log pk/(Tk/TB-\). The formula log p{ atm.)- 
— 2642/T -f 2.5 log r— 0.012175T+ 8.474 X lO^T* - 1.3325 X 10 -T* + 4.08355 
holds for water from 0° to the crit. point; for O the equation log p(atm.) * — 438.8 / T -f 
2.5 log r - 0.33752 r+ 1.223 X 10 " 6 P - 4.0085 X 10“ 7 P + 2.84387 is deduced. 

J. C. S. 

Application of statistics to chemical equilibria. K. F. Herzfeud. Physik Z. 22, 
186-91(1921). — A report on the modern work in connection with the statistical method 
of treating chem. equilibria. The work is discussed in connection with the classical 
theory, the quantum hypothesis, and charged systems. J. C. S. 

Vapor pressure of white phosphorus from 44° to 150°. Duncan Macrae and 
C. C. Van Voorhis. Westinghouse Research Lab. J. Am. Chem. Soc. 43, 517-53 
(1921). — The vapor pressure of liquid white P has been measured by the static 
isoteniscope method of Smith and Menzies. The results arc expressed by the equation 
logio P (mm. Hi) - 7.9512 — 2757.5/T to within 0.01 mm. Hg. D. MacRae 

Thermoelements. I. Thermal and electrical conductivities of copper-phos- 
phorus alloys. Georg PfleiderEr. Ges. Abhandl. Kennt. Kohle 4, 409-26(1919).— 
The efficiency of the transformation of thermal into elec, energy by means of a thermo- 
element depends, not only on thermoelec. power, but also on the ratio of thermal- to 
elec, cond.: the efficiency of the transformation will be less with increase of this ratio, 
which, according to the Wiedeinann-Franz law, should remain const. Expts. onCu- 
P alloys contg. 1.98 and 0.63% of P resp. failed to confirm previous observations of 
favorable variations in the ratio of thermal to elec. cond. It is concluded that there 
is no prospect of obtaining any increase in efficiency of thermoelements by modification 
of this ratio. II. The thermo-electric power of antimony-cadmium alloys of about 
50 atomic percent. Franz Fischer and Georc. Vfi.etderkr Ibid 440-7.— Sb-Cd 
alloys of approx, at. compn. show probably the highest thermoelec. power of all metals 
and alloys hitherto investigated. In one and the same fragment and in different frag- 
ments of the same alloy remarkably variable values for thermoelec. power were obtained, 
including some higher than any hitherto observed. Such variations suggest that the 
thermoelec. properties of this alloy are much influenced by inhomogeneity. The thermal 
treatment is also of importance in this connection. Thermo-clcc. power is altered at 
higher temps., not only by a reversible temp, effect, but also by an irreversible altera- 
tion of the material. Amalgamation depresses thermoelec. power. Alloys prepd. bv 
fusion under a rnixt. of Li and N’a chlorides showed particularly low values, which, 
however, were increased by subsequent heating without the covering of fused salts. 

J . C. S. 

Compound formation and the electromotive behavior of cerium in its alloys with iron 
and zinc. Fritz Ci/dtofski. Z. anorg. allgem. Chem. 1 14, 1-23(1920). — C. has applied 
Dolezalek's theory of binary mixts. (C. A. 7, 2887) to the study of the binary alloys of 
Ce with Zn and Fe resp., and with its help has been able to demonstrate the presence 
of corapds. in these alloys. For the prepn. of the alloys, pure Ce was not available, but 
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a metal was used contg. Ce metals 97.0% (Ce 92.5%), Fe 1.40%, Si 0.88%, C 0.35%. 
Ce-Fe alloys contg. from 3.9% to 84.1% of Ce, and Ce-Zr alloys contg. from 26'.6% to 
92 . 7 % of Ce, were prepd., and the potential difference between the alloy and pure Ce was 
detd., in each case. It is shown on theoretical grounds that the concn.-potential 
difference curve in the case of a simple binary alloy, without compds., has a logarithmic 
form, but if a compd. is present in the alloy, a rapid increase of potential should take 
place at the concn. corresponding with the compn. of the compd. When more than one 
compd. is formed, the curve takes a horizontal course after the rise corresponding with 
the first compd., to rise again for the second compd. The curve for the Fe-Ce alloys 
indicates the existence of a compd., CeFe, and also of a second compd., CeFe fi , but the 
compn. of the latter is to some extent uncertain. The Ce-Zn alloys show the presence 
of two compds., CerZn and CeiZn. The velocity consts. of formation of the compds. 
were also ealed. with the help of the theory. The const, for CeFe is given as K ~ 10'“ 
while for the Cc-Zn alloys the consts. arc of the order ffcr,z»=4 X 10" and Kc„ a„ = 10 >7 . 

J. C. S. 

Electromotive behavior of aluminium-mercury alloys. R. Krsmann and R. 
MfllXBR- 2. Melailkunie 12, 289-303(1920).— A1 amalgam was best prepd. using 
asoln.of HgCli. The e. m. f. of cells of the type, Hg|0.1.Y KAI(SO<)i!AUHg„was 
measured. The potential of Hg against the norma! calomel electrode was +0.2, that 
of A1 - 0.82 (const, values could not be obtained on account of the formation of surface 
layers), and that of the amalgam -1.314 to - 1 .352 volts, almost independent of the 
compn. The results indicate the formation of a compd. of Hg and Al, the compn. of 
which could not be detd. Similarly, in combinations of the type Hg ! 0. 1 .Y Xal in pyri- 
dine! Al.Hg, the potential of the amalgam is independent of its compn., about 0,25 volt 
less "noble" than that of Al. J' S. C. I. 

Electromotive behavior of magnesium-mercury alloys. R. Kremann and R. 
MCU.BR. Z Melailkunie 12, 303-12(1920) -The potential of pure Mg. as detd. 
from the combination, Pb |0.5 to 1.0.V MgSO.lMg, is - 1. 48 to - 1.88 v. Slight amalga- 
mation brings the value to -1-71 to -1.79 v. Mg and Hg readily combine at the b.p. 
of the latter. Mg amalgams when exposed to the air quickly become covered with a 
brownish black skin of MgO, Mg(OH).. and MgCOs, colored with finely divided Hg; 
oxidation also occurs in a desiccator. Traces of .Mg bring the potential of Hg to a value 
0 3 volt less "noble” than that of Mg; this value persists up to 85 atoms % Mg, then 
rises a further 0.17 volt to a max. at 91 atoms % Mg. afterwards falling again. The 
max. may be due to a compd., Mg„Hg, less "noble” than either component, which is 
solid at ordinary temps, and forms mixed crystals with Mg and probably with Hg. 

J. S. C. I. 

Chlorine overvoltages. Edgar Xbubkry. J. Chon Soe. 119, 477-S6(1921).— 
In keeping with the contention of the author that overvoltage cannot he accurate y 
detd. without cutting off the charging current, contrary to the methods of American 
investigators, the Cl overvoltage is defined as lire excess of back c. m. f. of an electrode 
above that of a standard Cl electrode in the same electrolyte. Results for a large no. 
of electrodes arc given. Of these C. Rli. Ir and Pt arc unattacked by anodic Cl; Au, 
Cr, Pd and T1 show passivity; Sb, Ta. W and Tt show valve action; Cu, A*. Hg, and 
Pb arc covered with an insulating coating: and Cd, Zn. Al. 8 n. Bi, Mo, Mn. Pe, Co an 
Ni are dissolved. The results from a practical standpoint indicate that for moderate 
electrolytic chlorination. Pt electrodes, preferably platinized, with low current 
density are suitable whereas for powerful chlorinations waxed graphite e octroi ex are 
the only electrodes capable of giving the requisite high overvoltage. For a given e e- 

ment the Cl, Hand OH overvoltages arc reiiiarkablysimilar.givmgconlmnationtothelaw 

that elements in the same group in the periodic system show the same or err o tag 
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Graphite with a value of 0.18 v. persistently acts like an element in Group VIII, suggest- 
ing that the atom must contain a double nucleus with the outer valency electrons rotat- 
ing around it. This capacity for the simple C nuclei to coalesce may account for the 
tendency to form long chains and for the abnormal behavior of the first member of 
homologous series. Thus Me and Et ales, would be resp., CH 3 OH and (Gr)H*OH. 
The following outstanding conclusions from ail the work on overvoltage are drawn. 
(1). Overvottage is produced only when gases under high pressure are liberated. (2) 
For any one electrode it is the same whatever gas is liberated. (3). The nature of the 
electrode surface, its material, the nature and soly. of the gas, current density and time 
are all factors in detg. the gas pressure set up and hence arc a part in detg. the composi- 
tion of compds. responsible for overvoltage. (4). Otherwise the overvoltage is in- 
dependent of the element but dependent upon its valence, i. e., the increment in single 
potential depends only upon the no. of loosely bound valency electrons. (5). The 
single potentials of the elements are periodic functions of their at. nos. Q. L. Clark 
Accurate measurement of the electrical conductivity of electrolytes at tempera- 
tures up to 1600°. F. M. Jaeger and B. Karma. Z. anorg. allgem. Chem. 113, 27-58 
(1920). — The authors have described a method for the detn. of the dec. cond. of molten 
salts which may be used up to lt500°. An elec, tube furnace is employed for obtaining 
the required temp., which may be kept const, to 0.1°. Temp, measurements are made 
by means of a Ft Pt-Rh thermo-element, which is placed exactly in the center of the 
melted salt. The electrode vessel is a small Ft tube with a rounded bottom (35 mm. 
diam. and 10 mm. high), which is suspended in the tube furnace by 3 Pt wires 1.5 mm. 
diam. The crucible itself constitutes one electrode, and the other is a similar vessel 
of 10 mm. diam. The Pt used must be absolutely free from Ir. Full details are given 
for the detn. of the cell const., and all precautions necessary in the measurements are 
fully described. The following salts have been measured over the temp, range indicated, 
and the mol. cond. is given in tables, which are reduced to a general formula in each case, 
by means of which the mol. cond. may be caled. for any temp. KNOj (346. 1-500.4°), 
36.21 + 0.1S75(/-3oO); XaXOi (321.5-4x7.3'-}, = 41.. 56 + 0.205(^-300); UNO* 

(272.0-440.6 c ), pt = 41.14 -0.23Si/-3iHb: RbXO, (31X.8-493 0 ), m = 33.51 + 0. 145 
U— 300); CsXOj (446.6-550.3' ), (i, 12.13 + <U20i/ -150); KF (X03.0-975 0 ), = 

101.8 + 0.3163!/ -900); KCI ■775.74143.5 >. /k = 115 4 + O.25750-K00); KBr (7-152- 

868.6*), = (HI. 00 + 0.1906!/ 750): K1 '691.5 S14 M « = X5.41 + 0.156 1(/ -700); Xa 

molybdate i'S 43-140S’), 107.50 + 0.1x3 ' -x.50); Xa tungstate (752.5' 1501°), m = 

83.50 + 0. 185 '/- 750 k The exptl. values are compared with those ealed. by the form- 
ulas, and in every case tlu-re is a good agreement. J. C. S 

The magnetizability of the rare earths. 1{. Wedekind [with P. HausknecutI. 
Ber. 54B, 253-8 1921 rf. ('. .1. Q, 126s. The following values have been obtained 
for the at. magnetism, X in of a series of metals of the rare earths, the 
observations being made with spectroscopically pure specimens of the oxides, sulfates, 
and oxalates'. 

S: V. I..i O' 1 '. i'c' v . I*r. N<1 Sm. (Id. Kr. 

Oxide -1.2 ~?v7-is.3 — +74.1 +4740 +5100 +H300 +9850 +40.600 

Sulfate -62.5 -57 -*4 4 2200 +37.5 + 5100 + 5270 — — +36,700 

Oxalate -65 - +5000 4 53S0 — +9430 +35,800 

The values for Sc, V, and I.u an- too small to be regarded as trustworthy. If the values 
for the at. magnetism are plotted against at. wts. a graph is obtained which shows a 
flat max. at Y, and a second max. in the cerite group, either at Nd or Sm, according 
to the value adopted; the curve then descends to Ku and subsequently rises somewhat 
steeply but regularly through (hi and Tb to a high max. at Py, after which it fall* 
steeply and evenly through Ho, Er, Yb, to lutetium. J- ^ ^ 
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Piezoelectric analysis. II. Investigation of systems of which the temperature 
of solidification can pass through a maximum. Jean Timmermans. Mil acad. 
roy . Belg. 1919 , 753-66; cf. Ibid 1913 , 810-30. — T. discusses the form of 
piezometric curves for a pure substance the f. p. of which passes through a max. with 
increasing pressure. Similar considerations are applied to mixts. of substances of this 
type. m. Crystallization under increased pressure and its relationship to the mutal 
solubility of liquids. Ibid 767-85. — The process of solidification of systems consisting 
of two liquid layers under high pressure is investigated theoretically and illustrated 
by many piezochem. curves. The original must be consulted for details. J. C. S. 

Diamagnetism of monatomic gases. W. Pauli, Jr. Z. Physik 2, 201-5(1920).— 
Debye ( C . A. 15 , 2226) has shown that van der Waal’s a depends only on the dielec, 
const, of the gas and terms of the form 2 ex 1 that are summed over the individual 
charges and are called the quadruple moments. P. deduces a relation between these 
moments and the magnetic susceptibility for monatomic gases, but considers that 
it would lead to values for these moments 10 times larger than any that could reasonably 
be expected for atoms whose dimension are around 10"* cm. F. C. Hoyt 

Magnetization of gases, and the magneton; oxygen and nitric oxide. E- Bauer 
and A. Piccard. J. phys. radium 1, 97- 1220020); Science Abstracts 24A, 225. — The 
gases dealt with were the two paramagnetic gases, O and XO. The principle of tlic method 
was to measure, in turn, the change of level of water in a tube when subjected to a 
magnetic field in an atm. of H and then in the gas under test. H is so feebly diamagnetic 
that its magnetization is negligible, and the change of level in this gas is due simply to 
the repulsion of the water by the field. In a magnetic gas, the change of level measures 
the repulsion of the water added to the attraction of the gas. Two methods of measuring 
were employed; in the second, an O-tube was substituted for a E-tube; this enabled the 
expt. to be continued for a long time without changing the water. The fact thus emerged 
that the soln. of gas in the water causes ail error, the susceptibility being always too 
small. The values obtained were: for O (107.S * 0.3) UP* and for XO (48.7 ± 0.25) 
10"*. The numbers of magnetons, ealed. by the usual method, were 7.08 and 9.20 for 
Oi and NO, resp. A theoretical discussion, based on the probable value of the moment 
of inertia of the O mol., leads to the conclusion that Rcichc's theory of magnetism, founded 
on Planck’s second hypothesis of quanta, appears to lie in poor agreement with the 
results of Kamcrlingh Onncs arubhis collaborators, f Sec also C. A 13, 5.) H. G. 

Magneto-crystalline properties of Indian braunites. K S. Rao. Proc. Indian 
Assoc, for Cultivation of Science 6, Xo>. 1 and 2. S 1 920 1 ; Science Abstracts Z4A, 
227. — Braun ite is a natural ore of Mn which occurs in great abundance in various parts 
of the country, and which is invariably slightly magnci ic Two specimens from Kachar- 
wahi and Kandii were ground into spheres of respective densities 4.8 and 4.22. The 
av. intensity of magnetization was ealed. from the pull experienced by the specimen 
in the non-uniform field of a powerful electromagnet. The max. field used was about 
4(KX) gauss and the susceptibility was 0.-4 X lr> The specimens have a magnetic 
axis of symmetry with a perjK ndicular plane in which the susceptibility is independent 
of orientation. Along the axis of symmetry the susceptibility is a minimum, and in the 
plane it is a max., the difference being about 2' ( . G- 

Point discharge in nitrogen. M. Pikani = with K I.ax i. M iss. 1 erofentl. Siemens- 
Konzern 1 , 167-78(11)20). —The investigations were undertaken with the object of 
elucidating a method for the detection and, if possible, cstn. of minute traces of im- 
purity, particularly of aq. vapor, in X and the rare gases. They are based on the ob- 
servations of Franck and Hertz (f. A. 10, 3023). according to which an electron formed 
in the neighborhood of a poiut cathode in a pure gas can lead to a strong ionization, 
and consequent variation in the current, which, however, is irregular in occurrence, 



2774 


Chemical Abstracts 


Vol. 15 


owing to the infrequency of the phenomenon. On the other hand, the presence of 
minute amts, of electronegative substances, such as O, oxides of N, or water, causes 
an increase in the current, owing to the production of electrons at the cathode. Such 
a gaseous mixt., however, does not behave in a stable manner, the phenomena being 
complicated by the occurrence of slow chem. changes, which cause gradual alterations 
in the strength of the current, in accordance with the nature of the chem. processes. 
With a pure gas, the current rises initially, owing to the liberation of inherent impuri- 
ties by the heat, but falls when the max. of impurity has been passed. In an impure gas, 
on the other hand, more strongly electronegative products (such as NO) may be readily 
formed, thus causing a decrease in the current, which subsequently rises after partial 
or complete absorption of the impurities by the electrodes. The app., which is operated 
in duplicate, consists of a 2-1. globe furnished with an A1 plate and a Mo point as electrodes, 
the current being provided by an a. c. high-tension transformer. In spite of some- 
what considerable individual variations, the same characteristics are exhibited by both 
sets of app. The electrodes need to be replaced frequently, as they are attacked by the 
impurities (O and aq. vapor). The pressure of the N is 700 mm. The sources of error 
are fully discussed, and it is shown that the differences due to heating effects are invari- 
ably smaller than those due to impurities. The pure N is obtained from the compressed 
gas by absorption of 0 and subsequent desiccation, the last traces of O and aq. vapor 
being removed by passage over finely divided Ta (which has been completely freed from 
gases) at 1000°. Such N, with a const, alternating tension of 4320 v., gave a current 
time curve which rises to a max. in the first 3 min., and sinks more or less pronouncedly 
subsequently. 10 " 4 amp. maybe regarded as mean value for the current in pure N. 
With this current, a dark space of a few tenths of a mm. surrounds the point enclosed 
by a violet band, from which pass brush discharges; if O is now admitted, the discharge 
shrinks progressively until it can only be observed with a lens. With increasing O 
content, the minimum current becomes progressively smaller, and the rise in the time- 
current curve occurs after a longer period. The max. current strength depends in some 
way on the O content. The time-current curves for mixts. contg. O, in contrast to those 
for pure N, exhibit a steep rise after a time. Obviously, the O is gradually consumed, 
possibly by formation of NO, which is removed by the Mo or other oxidizable part of 
the app. ; such removal is not, however, quant., and minute traces of O remain, which 
raise the current strength above the normal value. The mixt. in which the greatest 
rise was observed contained about 5 X 10~ 4 %. Since measurements with similar vessels* 
agree to within * 10%, the O content can be measured (up to 5 X 10“* %) after calibration 
of the app. with mixts. of known compn. In a similar, but less simple manner, the 
content of aq. vapor can be estd. The appearance of the point discharge is more con- 
siderably modified by water vapor than by O. The time-current curves, in contrast 
to those of mixts. contg. O, exhibit a definite and less defined minimum, which gradually 
disappears with increasing water-vapor content, and, in particular, shows a gradually 
rising branch, the current values for which with mixts. poor in aq. vapor lie above those 
for pure N, and appear to lead asymptotically to a final value. The processes on which 
these curves depend are obviously very complicated, owing to the dissoc. of water vapor. 
With slight modifications, the expts. can be extended to the rare gases; the sensitiveness 
is greater in these cases, but the phenomena arc generally similar. The presence of 
H in N to the extent of 0.1% or more can be detected with certainty by means of the 
time-current curves, but the slight elasticity of the H mols. renders the method less 
sensitive. Apart from its analytical application, the method appears suitable for the 
investigation of tjie affinity of various substances at different temps, for aq. vapor, the 
dependence of the activity of reducing substances on temp, and state of division, and the 
after-glow of active N. J. C. S. 
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The dielectric constants and the refractive indexes of fluids. Hector Isnardi 
and R. G^fS Physik. Z. 22, 230-3(1921). — Preliminary paper on the results ob- 
tained with EGO in an attempt to compare with the theory of Gans ( C . A. 15, 2581) 
the variation of the dielec, const, of fluids with change in temp. The results favor the 
views of Gans rather than those of Debye (cf. C. A. 6, 1087). Jerome Alexander 


A new method for the production of undamped electromagnetic oscillations 
(Nasarischwil/y) 3. Formation of crystals by directed vapor molecules (Gross, 
Volmer) 3. The detection of parts of different "nobility" in a piece of metal 
(Kyropoulos) 9. 

Ortoleva, Giovanni: Nozioni di Cbimica Generale per Instituti Tecnici. Mi- 
lano: Libreria Editrice Guiseppe Tamburini, Piazza Mentana 3. For review see 
Boll, chim.farm. 60, 250(1921). 

3— SUBATOMIC PHENOMENA AND RADIOCHEMISTRY 


GERALD L. WENDT 

Presentation of the Gibbs Medal to Mme. Curie. Chem. Met. Eng. 24, 1132-40 
(1921). For chemistry. Herbert N. McCoy. Ibid 1132-5. For physics. R. 
A. Millikan, Ibid 1135. For geology. T. C. Chamberlin. Ibid 1135-6. For 
astronomy. E. B. Frost. Ibid 1130-7. For medicine. W. A. Pusey. Ibid 1137. 
Presentation of the medal. Julius Stieglitz. Ibid 1137. Acceptance address. 
Mme. Curie. Ibid 1137-10. E. H. 

Some dimensions of the atom. L. St. C. Broughall. Phil. Mag. [6] 41, 872-6 
(1921). — If the at. diameter a be ealed. from the van der Waals equation by the formula 

in which jV = number of mols. per cc. at 0° and 760 mm. = 2.75 X 10 19 

(2 *N) 

and 6 is the van der Waals const., the values obtained for the diameters of the succes- 
sive inert gases, He, Ne, A, Kr.X, differ from each other by a const, amt., 0.28 X 10“ ? em. 
This const, difference is in accord with the Langmuir’s law .V (at. number) - 2(1 5 + 2 ! + 2 5 
- -). Assuming the position of the atoms as given by Langmuir and that the law of the 
inverse square of the distance holds for the elec, forces, B. shows how the attractive 
and repulsive forces may be ealed. on any electron of the lighter atoms. S. C. L. 

The probable normal state of the helium atom. Edwin C. Kemble. Harvard 
Univ. Phil. Mag. IG] 42, 123-33(19211.— K. discusses the arguments against the 
Franck and Reicbe (C.A. 14, 2580) model of the He atom, and summarizes his conclu- 
sion as follows: The model of the normal He atom proposed by Franck and Reiche can- 
not be correct, for it gives no explanation of the chem. properties of He, it gives the 
wrong ionization potential, and docs not harmonize with the observations of Fricke 
and Lyman on the ultraviolet emission spectrum of He. The exptl facts regarding the 
excitation of the various lines in the arc .spectrum of He show that the only stationary 
states from which direct passage to the normal state is ordinarily possible are those of 
the series (m, S); that the direct transfer of atoms from the states (m, S) to the normal 
takes place with relative difficulty; and that the presence of some common impurity m 
He provides an indirect path for the return of atoms to the normal state, which is ac- 
companied by the emission of more than one radiation frequency. The application o 
the Bohr principle of selection to the passage of atoms from the stationary states of 
higher energy to the normal state, if legitimate, leads to the conclusion that the resultant 
angular momentum of the normal He atom is zero. Neither of the two possible models 
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having zero angular momentum is very satisfactory, and it seems probable that the 
application of the Bohr principle of selection to atoms returning to the normal state 
will have to be abandoned. A symmetrical model with one unit of angular momentum, 
similar in many respects to that of Franck and Reiche, is suggested as a possible soln. 
of the problem. S. C. Lind 

Magnetism and the constitution of atoms. Pierre Weiss. Rw. sci. 58, 645-59 
(1920). — In this lecture Weiss reviews his work on magnetism with especial reference 
to his idea of the existence of a unit of magnetism and molecular magnetic fields. The 
atomic magnetic moment of iron divided by 11 gives 1123.6; that of nickel divided by 
3 gives 1123.3. This suggests that the atomic magnetic moment of a substance may be 
expressed as an integral multiple of a more elementary magnetic moment than that 
found in the atom. Hence the hypothesis of a fundamental magnetic moment out of 
which all atomic magnetic moments can be built up as whole multiples. This unit is 
called the magneton. It is thought of as forming one of the constituents of atoms 
in a way similar to the way in which electrons enter into them. The evidence for the 
existence of the magneton is deduced from a study ol the susceptibility of alloys and 
compounds of magnetic metals. The number of magnetons in a series of nickcl-cobalt 
alloys is an additive property. The number of magnetons in a series of nickel-iron 
alloys is represented by two straight lines intersecting at the concentration correspond- 
ing to the compound Ke-Ni. There are 10 magnetons in the comp<Aind Fe«Ni — a 
value intermediate between 1 1 in iron and 3 in nickel. A similar study of cobalt-iroii 
alloys shows that in the compound Fe 2 Co there are 12 magnetons — a number in excess 
of 11 in iron or 9 in cobalt. This result is difficult for the theory, since the number of 
magnetons seems to have been increased by alloying, A study of nickel chloride, 
nickel sulfate and nickel nitrate indicates that there are 16 magnetons in each atom 
of nickel, whatever the concentration of the salt. When FcCl* is in dilute solution 
there are 27 magnetons and in concentrated solution there are 29 magnetons. This 
variation indicates that an ion of iron has 27 magnetons and that a neutral molecule 
has 29 magnetons. The fact that the addition of HO to a dilute solution of FeCb 
decreases the degree of dissociation and at the same time increases the number of mag- 
netons seems to show the correctness of this explanation. In a similar way the atomic 
magnetic moment of iron in iron-sulfate and of cobalt in cobalt-sulfatc increases 
with the concentration of the salt. This increase may arise from a decrease in the 
degree of dissociation. Vanadium sulfate, which has been studied by Frcluisse, sug- 
gests that vanadium Ins X magnetons in one condition and 9 magnetons in another 
condition. The ini|X>rtanee of the magneton in the description of the atom is pointed 
out. The atom of iron may have |o, 11 , 12. 26. 27 or 29 magnetons. The atom ol 
nickel may have 3. M, 9 or !6 magnetons. The magneton is imi>ortant in determining 
the chemical union of atoms and in fixing other chemical and physical properties. The 
molecular field is important in explaining such phenomena as cohesion, pyroelectricity 
and piezoelectricity. A. W. Smith 

The possibility of separating mercury into its isotopic forms by centrifuging. J 
H. J. l*< >< >i.K Ivc.-iith C,i.»l [,:il> Phil. Mar. hi| 41, XI* -’i'iHC’I). —A mathcmulii.il 

treatment of the possibility of srpg. the isotojjes of liquid Hg is dealt with on the assump- 
tion of only two principal components differing in at. wt. by 4 units, and that the at 
vols. are identical The case is first considered for a column in equil. under the force 
of gravity and then under centrifugal force such as would be produced in theapp. already 
described (C. A. 14, 1 127). It is ruled, that the d. difference produced at the two ends 
of the centrifuge would be only 1 part in 30.000. which would hardly be possible t<* de- 
tect with certainty. k S. C. Lino 

Different kinds of radioactive disintegration and the possibility of their explanation 
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on the basis of nuclear structure theories. Lise Meitner. Z. Physik 5, 146-56 
(1921). — Modern theories indicate the following structure for a nucleus of at. wf. A p 
4rc -j- p, (p - 0, 1. 2, 3) and at. number s. There arc n He nuclei and pH nuclei. 
If z is even there are s/2 He nuclei with a douhle positive charge and n — (z/2) whose 
charge is completely neutralized by two electrons. All the H nuclei are neutralized. 
If s is odd there is a free electron present. Calling charged He, neutral He, and free 
electrons a, a 1 , and d, respectively, hi. classifies radioactive transformations into four 
kinds: (1) a series of successive n-transformations, a — a— « (2) an « '-transformation 

ft a' 


followed by two ^-transformations, (3) a transformation of the form ;i — / — , where 

«' d 

two different processes give the same end product, and (4) a splitting into two indepen- 
o a 

dent series by ^ or / ■ M. shows how all known transformations can be thus 


classified. F- ^ 0VT 

Isotopes and Gibbs’ paradox. Erwin Rchrodinger. Z. Physik 5, 163-6(1921).— 
S. describes a method for the reversible mixing of two gases chemically inert to each 
other and differing only in mol. weight. It requires only a uniform gravitational field. 

F. C. Hoyt 

Researches on the radioactivity of surface air. P. B. Hvber. Arch. sri . phys . 
ml. 15] 2, 506-10(1920). — P. Oltijic has examd. the emanations from clayey soil and has 
lound that the ionization near the surface is much less when the soil is damp than when 
it is dry, also when it is compact than when it is broken up, and further that it is almost 
nil over snow. H. has conducted similar expts over gravel, and finds confirmation of 
the above in that greater ionization accompanies dry suil than wet and so on, but the 
percentage differences arc not the same as for a clay soil. Besides, the abs. values 
appear higher over gravel. These results were obtained with app. consisting of a 
cylindrical sheet-iron receiver 30 cm. wide and high. oi>en at the base and with a hole 
of diam. about X cm. at the top. A plate, 15 cm. in diain. and 15 cm. from the ground, 
was connected through this hole with an electrometer above. The expts. were made 
between 1 : 30 and 2 : 15 r.M. It is known that during the foehn the ionization of the 
air is above normal. The present expts. show that this is not due solely to the descent 
of strongly ionized air from higher levels, but that at the same time the emanations from 
the surface are above normal. Other eases of strong ionization are mentioned, which 
on investigation proved to be confined to a layer 211 to 30 in. above the surface, the ioniza- 
tion at 50 m. being normal. This condition is observed to precede a change of weather. 


The fluctuations of alpha radiation. Mu,e. A. MrszKAT and L. ertenstein. 
Warsaw. J. phys. radium 2, 1 19-281 192D.-M. and W. point out that in spite of the 
expd. verifications of the v. Sehweidler theory (Internal. Congress Radiol. Liege, 190o) 
by various authorities the results arc illusory. This is partly due to the incorrect data 
earlier employed and to the use of non-homogcncous a-radiation, as well as neglect o 
proper; consideration of the factors involved in the electrometric detus. M. and M 
have developed a theory with great elaboration which they apply to the fluctuations o 
a-radiation from Po. The agreement between theory and observed number for 304 
...... S. C. Lind 

fluctuations is satisfactory. 

The general law of errors, the fluctuation of the field strength in a dielectric and 
the scattering of a-rays. W. Borne. Charlottenburg. Z. Physik 5, b3 .1 J- ). 
cf. C. A, 15, 2240— B. derives the general law of distribution oi errors for a gn 
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number of independent sources of error and applies it to the above phenom e n a . In 
the first case the distribution law is a simple one, different from that of Gauss, and in 
the case of the scattering of a-rays there are two series of additional terms in addition 
to the Gauss law which holds to a first approximation. F. C. Hoyt 

The Einstein gravitational displacement in the case of the nitrogen band X «= 
3883 A. U. in the sun's spectrum. L. Grebe and A. Bachem. Z. Physik 2, 415-22 
(1920). — The absence of pressure and pole effects in the case of the N band X»3883 
A.U. makes this band suitable for the investigation of a possible Einstein gravitational 
effect on the sun’s spectrum. The authors, by a microphotometric comparison of the 
cyanogen band emission spectrum with the sun's absorption spectrum, conclude that 
* 9 only of the 30 cyanogen lines previously measured are sufficiently free from objection 
to be used in the present connection. Employing these 9 lines only, the authors obtain 
the mean value 0.56 km. per sec. as the displacement, compared with the values 0.63 kra. 
per sec. deduced from Schwarzschild’s observations, 0.67 km. per sec. deduced from the 
observations of Evershcd and Royds, and the value of 0.32 kra. per sec. given by St. 
John’s results, in each case employing only such of the observed lines as are included 
in the nine free from objection. The authors conclude that the displacement predicted 
by Einstein is correct, both in magnitude and direction. J. C. S. 

Light and electrons. Ouvbr Lodge. Phil. Mag. [6) 42, 177-83(1921).— A 
speculative paper dealing with the liberation of electrons by light. It is assumed that 
when under light stimulus, or otherwise, an electron is liberated from complete neutrality 
or “practical nonentity” that the opposite charges may be thought of as initially united 
by an elastic thread of zero length gradually elongated till it snaps and that soon after- 
wards the ordinary law of inverse square applies. When the particle flies away the 
energy of escape is half the energy from infinity under an inverse square law. Expres- 
sions are deduced for the critical velocity, critical distance and critical frequency. The 

critical distance is — cm. in which N is the at. number, so that the break occurs 

inside the conventional atom at about x /% the radius for II and about r/40 for the heaviest 
atoms. The critical frequency most suitable for expelling an electron from an atom is 

n = y— X 10»‘X ^ which is 6.53X10 1 * for H, increasing with N* to 5.5 X 10 H 

2. 53 

for U. The critical velocity of expulsion is t- = X 10’ N, which for H is 2.18 X 10* 

and reaches Vj the velocity of light for U. In a not'* on at. instability it is shown tint 
the electronic velocity attained by random impulses would be short of the critical value 
for escape by 26 .V. Taking into account the factor l — fv’/c*.), which is effective in reduc- 
ing the holding force, the unaided gas speed for ordinary temps, is insignificant, hut as 
the critical velocity is approached 1 — WJc') can become 0.55 for U and 0.64 for Pb. The 
temp, at which electrons should be liberated without any sp. radiation stimulus is cnlrd 
to be T- 2 X 10 *. JV*. an appallingly high temp. In the presence of synchronous radia- 
tion the temp, might be lowered to within the locally high temp, of the sun of 71(H)', 
when electrons would be lilKrratcd at 1/140 the speed of light, which would pass the 
earth in about IS hours. S. C. Lind 

Recent results of northlight investigations and the nature of the cosmic electric 
rays. L. Yegard. Univ. of Christiania. Phil Mag. [6] 42, 47-87(1921). — -A very 
exhaustive discussion of the probable nature of the rays causing the aurora polaris. 
The phenomena are described in detail, and tables are presented showing the height 
measurements made at various times and places for rays, draperies, drapery -shaped 
arcs, diffuse arcs, and pulsating aurorae. The tatter have been observed at a height 
as low as 73 km., rays have not Im-n observed below 93 km.; the greatest density of 
illumination from all sources is in the region 100 to 106 km. No observations have 
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been made above 157 km. The shape of the arcs is also fully discussed as having a 
bearing on the question. While no -perfectly definite conclusion is reached, V. 'favors 
the view that the rays are either of the nature a-rays, or canal rays, or else are electronic 
in nature. The penetration of an H particle into the upper atm. would under certain 
plausible assumptions, bring it within just about lflO km. of the earth's surface before 
it would be completely absorbed which would account for the lower limit of the aurorae. 
Other evidence favors the electronic nature of the stream. The change of color of the 
aurorae, which is sometimes very striking, is discussed ; it is considered more probable 
that the change is due to a change in the velocity of the stream than to a change in the 
absorbing atm. S. C. Lind 

Dissociation of hydrogen and nitrogen by electron impacts. A, L. Hughes. 
Queen's Univ., Kingston, Canada. Phil. Mag. [6] 41 , 778-98(1921). — H. summarizes 
his results as follows: The disappearance of H 2 and N 2 at low pressures when an electron 
stream is passed through them has been investigated. For H 2 , no disappearance was 
obtained unless the electrons had energy above 13 v. The rate of disappearance rose 
rapidly as the energy of the electron was increased to about 70 v., after which no rapid 
change was noted (the rate appeared to diminish somewhat when the energy of the elec- 
trons was raised from 150 to 300 v.). For Nj, the rate of disappearance was at first 
much less than for H 2 , but when the energy of the electrons was raised sufficiently 
(roughly 200 v.) the rate of disappearance of the N 2 exceeded that for H 2 . Reasons are 
given for believing that this disappearance is due to the splitting of the mols., and that 
these atoms condense on the adjacent surfaces particularly if they arc cold. The max. 
rate of disappearance of Hj occurred when electrons of energy corresponding to 140 v. 
were used. About one mol. disappeared for every six collisions. Langmuir’s work on 
the thermal dissociation of H 2 showed that the clean up, even under the most favorable 
circumstances, accounted for only V? of the amt. of dissociation. Hence it is possible 
that when the electrons have the right amt. of energy a dissociation may occur almost 
at every collision. A peculiar clean up, apparently due to absorption of N* by a platinum 
filament covered with BaO and SrO when cooled to the temp, of liquid air, was noticed. 

S, C. Lind 

The disappearance of gas in the electric discharge. II. N. R. Campbell, et al. 
Phil. Mag. [61 41 , 685-707(1921). — A continuation of the work reported in Parti 
(C. A. 15 , 466) in which the disappearance under elec, discharge of Hj, CO, N 2 , A, both 
in the absence and presence of P is treated. In the presence of incandescent W, Hj 
disappears without the passage of discharge, as discovered by Langmuir. The gas 
disappearing adheres without change to the surface of the glass, especially to the cooler 
parts. When discharge is passed, the rate of disappearance of H 2 is not greatly changed, 
but is complicated by the simultaneous liberation of absorbed gas by bombardment and 
by the appearance of H 2 0 vapor. In the discharge CO is converted into C0 2 , C0 2 
as well as CO adheres to the glass walls and can be liberated by heating. The quantity 
of COj which wilt adhere is very much greater than that of Hj which will also adhere. 
N 2 disappears under the discharge but cannot be liberated again by heatiug the evacu- 
ated vessel. At the same time the filament wastes and the walls are blackened. It is 
probable that Langmuir's nitride WN* is formed, but part of the gas is probably held 
in its original form by a covering layer of W. A disappears like N 2 with much blackening 
of the bulb, but can be restored by baking, together with some H 2 produced by bombard- 
ment of the glass. Hg lias not been proved to disappear. The discharge through the 
vapor liberates large quantities of gas from the glass even when previously baked m 
high vacuum. It is concluded that all gases can be made to adhere to glass by discharge 
in such a way that part, at least, can be liberated by baking, the amt. depending on the 
nature of gas and glass. The adhesion is not primarily chem., although chem. action 
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may result in a more easily adhering gas. Discharge can also liberate gas from the 
walls, doubtless by ionic bombardment, and some of the gas so liberated cannot be 
liberated by heating to the softening point of glass. The limit of absorption is reached 
when it is equaled by the release by bombardment. The action of P is treated fully, 
and the conclusion reached that its effect in removing gases is physical not chem. Yel- 
low P vapor is converted into red P, which deposits on the walls, probably covering the 
deposited gas and thus preventing its liberation by bombardment. At the same time 
it provides a new surface on which further gas can be absorbed. S. C. Lind 

Nature of ions produced in air by radioactive bodies; ions of high mobility. J. 
J. Nolan. Pror. Roy. Irish Acad. 35, 38-45(1920); Science Abstracts 24A, 200-1. — 
In an examn. of the ionization produced by spraying water, N. obtained evidence of 
the existence of a great variety of ions, some of them of much greater mobility than that 
ordinarily attributed to the small ion iu air. A more complete examn. revealed that 
several groups of such mobile ions existed, some of very high mobility. In addition, 
a number of other groups were sepd. out, the mobilities of which roughly corresponded 
with those observed for ions produced in air by the ordinary ionizing radiations. Four 
such groups were especially noted. These groups contained ions having for mobility 
in unit field (volt/cm.) the values 1.94, 1.70, 1.49, and 1.34 cm./sec. resp. It was 
suggested by N. (1) that all these ions consist of clusters of water-mols of different sizes, 
the very mobile ions corresponding to the very small groups (one, two, three mols., 
etc.), and the others, such as the 4 mentioned above, consisting of larger groups of 
regularly graduated size; (2) that the ordinary smalt ion in air and other gases is also 
a stable duster of water-raols., identical with one or other of the 4 forms mentioned 
above, the particular form prevailing at any time depending on the sign of the charges, 
and also on the degree of humidity. Using radioactive sources of ionization, N. has 
since repeated his observations of mobilities by the same method as that devized for 
the measurement of mobility of spray-ions. The results of these observations show 
conclusively (l) that when ionization is produced in moist air by radioactive substances 
the bulk of the ionization is carried by ions of 4 distinct classes, having mobilities 2.0, 
1.78, 1.56, and 1.40 approx.; (2) that among negative ions the two faster groups tend 
to predominate, while among positive ions the slowest kind carries a large part of the 
ionization; (3) that, in addition, ions of mobility up to 12.5 are present in distinct groups, 
but in small quantities. H. G. 

Radioactive constants according to the position in 1920. Stefan Meyer. Jahrb. 
Radioakt. Elektronik 17, 86-7(1920). — Tables of consts. deduced from the most trust- 
worthy data are given for the various families of radioactive elements. The tables 
include the half life, disintegration const., the av. life, the initial velocity of the corpus- 
cles, the absorption coeff. of A1 and Pb, and the range of the particles. J. C. 8. 

Volatilization of thorium B and thorium C deposited on gold. Stanislaw Lori a. 
Krakaucr Anzeiger 1917, 206-4. — The volatilization of a radioactive product deposited 
on metal was examd. in the case of Th B+Th C deposited on Au. The volatilization 
of Th B from Au begins soouer than from Pt and Pd and throughout the temp, interval 
300-1000° is greater from Au than from the other two metals. The volatilization of 
Th C from Au is very similar to that from Pt. In both cases there occurs a discon- 
tinuity on the volatilization curve at about 760°, which may be referred to the occurrence 
of Th C oxide, stable in this region of temp. This discontinuity is not shown for 
Th C on Pd. J, C. S. 

Relative ionization of different gases by a-rays. Viktor F. Hess and Maria 
Hornyak. Wien. Anzeiger 1920, 219.— Measurements were made of the total ioniza- 
tion by a-rays from Po of COj. N, O, H, and coal gas compared with that of air. l‘° r 
CGj, using the full range of the radiation, it was about 23% greater and for coal gas 
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about 12% less than for air. By restricting the range of the radiation used, that is 
by using a-rays of smaller velocity, quite different relative values were obtained, from 
which it is concluded that the form of the Bragg curve is notably different for the differ- 
ent gases, particularly in the terminal portion of the range. For example, using the 
last 3 mm. of the range, the ionization for C0 2 was 8% smaller, for coal gas 22% smaller, 
but for H 25% greater than for air. j. c, S. 

Critical electron velocities for the production of luminosity in atmospheric neon. 
Frank Horton and Ann Catherine Davies. Univ. of London. Phil. Mag. 
[6] 41,921-40(1921); cf. C. A. 15, 336, 1854. — Further expts. have been made (cf. 
C. A. 14, 1482) with Ne of higher purity to try to det. the critical voltages at which 
radiation of different types is produced in Ne. Several current-voltage curves are 
given indicating breaks at which sudden increases of current occur with increasing 
voltage. The conclusion is reached that there is no luminosity produced in Nc at 16.7 
v. as earlier reported; the corresponding spectral lines probably belong to the invisible 
region. The lines produced first at 20 v. belong to the principal series (1.5 s-m, p), 
while those at 22.8 v. are all of the (2 p-m, s) and (2 p-m, d) types, subordinate series. 
The possibility of the different isotopes of Ne being excited to radiation at different 
voltages is considered. The results cannot be simply interpreted in the light of the 
J,ewis-Langinuir at. structure. S. C. Lind 

Note on the question of the elementary electric quantum. Erich Schmid. Vienna. 
Z. Physik 5, 27-30(1921). — S. makes an experimental comparison between the two 
methods of calcg. the charge on an electron, the law of falling and the Brownian move- 
ment. Values of N are computed from the equation Nmg -2 RT ty/A, with the assump- 
tion of the Knudsen-Weber law of falling to find mg. A" 2 is the mean square of the 
Brownian displacement computed from several hundred observations on Se particles, 
and vf is the velocity of fall under gravity. The results are in agreement with accepted 
values for N. They also seem to agree with those computed from the law of falling in 
the usual way. Individual detns. seem to group themselves around three different 
values, and S. suggests that the density of the particles may not be an absolute const. 

F. C. Hoyt 

Electron impact and the stratified discharge. Walter Grotrian. Z. Physik 5, 
148-58(1921). — Quantum relations in the inelastic impact of electrons serve to explain 
the appearance of strata in a Hg discharge tube. The accelerated electrons from the 
filament produce resonance radiation (A = 2536 A.) when their velocity reaches that 
corresponding to about 4.9 volts for a multiple of this. As their velocity increases 
from the filament to the anode a series of bright bands is thus produced. The number 
of strata at a given voltage then serves to det. the critical potential of this line and G. 
gets a value 4.90 A. in good agreement with direct detns. A series of emission bands 
between 2349 and 2317 A. is found in the positive column of a quartz Hg discharge tube, 
corresponding to a known absorption spectrum. F. C. Hoyt 

Excitation of the atom to light emission by electron impact. II. Spectroscopic 
studies of the neon “glow-discharge lamp." R. Seeuger and G. Mierdel. Greifs- 
wald. Z. Physik 5, 182-87(1921); cf. C. A. 14, 3301. — This lamp (cf. C. A. 13, 286 
for description) makes use of cathode glow in a mixt. of Ne, He, Ar and Hg. The 
change, in intensity of individual lines with distance from the cathode is measured 
photographically. The lines reach their maxima at different distances, those with 
greater resonance potentials (where these are known) farther away in accordance with 
previous observations {C.A. 14, 2130, 3361). The intensity distribution among the 
lines of a series is different from that in the positive column. F. C. Hoyt 

Equilibrium conditions for electron emission from glowing bodies. M. v. Laub. 
Jahrb. drahtl. ■ Tele. 16, 199-218(1920); Science Abstracts 24A, 291— The differential 
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equation for the steady state is first obtained and solutions are given for the cases of 

(1) a plane anode with a plane incandescent cathode; (2) an incandescent cylinder with 

an axially symmetric elec, field. The discussion is based on statical considerations. 
(Cf. C. A. 13, 3070; 14, 3189.) H. G. 

The effect of an electric current on the photoelectric effect. Aixbn G. Shbn- 
stone. Princeton Univ. Phil. Mag. (6] 41, 916-21(1921). — S. has discovered that 
the passage of low current through a Bi plate increases the photoelec, effect to a marked 
degree. Tor a given plate current the photoelec, effect increases up to a max., which 
could be exceeded only by further increasing the current. With very high currents 
the max. was followed by a fairly rapid decrease in the photoelec, effect. In some 
cases two hours were required for attaining the max. On shutting off the current the 
photoelec, effect decreased at first rapidly, then more slowly, never reaching the original 
zero. Two theories of explanation are considered (1) a temp, effect, which is regarded 
as improbable on account of the low temp, coeff. of the photoelec, effect in general, 

(2) a change in orientation of the crystals more favorable to liberation of electrons. 

Sputtered plates of different thicknesses were tried successfully. S. C. Lind 

Photoelectric conductivity of zinc blend. B. Gudden and R. Pom,. Gottingen 
Z. Physik 5, 176-81(1921); cf. C. A. 14, 3363; 15, 1856.— G. and P.find that the 
photoelectric sensitivity of ZnS decreases with the increased absorption owing to im- 
purities (mostly iron) and conclude that the energy absorbed is the direct cause of the 
cond. The spectral distribution of the sensitivity proves to be the same whether the 
exciting light is perpendicular or parallel to the electric field. The change in the selec- 
tive maximum with field strength previously observed is a secondary effect and due to 
the fact that small crystal particles were used and the effect of surface contacts 
masked other effects. With large crystals it is independent of field strength. 

F. C. Hoyt 

Photoelectric effect in audion bulbs of the oxide-coated filament type. T. W. 

Case. Trans. Am. Electrochcm. Soc. 39, preprint (1921); Pkys Rev. 17, 398-9(1921). — 
In investigating the photoelectric emission from the oxide-coated Pt filaments of high- 
vacuum Western Electric audion bulbs, an increased photoelectric effect was observed 
wheu the Ni plate was made negative. This is ascribed to the presence of a deposit 
of Ba or Sr metal on the Xi plate. The conditions for obtaining such a deposit ate; 
an extremely high vacuum, the proper temp, of the oxide coated filament, and a certain 
electric field intensity between the filament and plate, which may be alternating and 
which is the same for Bat), SrO, and CaO. If the field intensity be increased no coating 
occurs. To deposit the Ba and Sr, a bright orange and a white-hot filament temp , 
resp., are necessary. Only minute quantities of Ca were deposited when a 20% Ir-Pt 
filament is heated as bright ;is it will stand for a few minutes. For the cells constructed 
the current in av. sunlight is approx, lot) to 1.7) microamps. Ba cells have a satn. 
voltage from 25 to 125 v. For Sr cells 170 v. is sufficient. (A high-vacuum Sr photo- 
electric cell is described in Bulletin Xo. 3 of the Case Research I.al>oratory, Auburn, 
\\ Y.— Abstr.) I). MacRai- 

Determination of the permeability of paramagnetic substances with the Wheat- 
stone bridge. G Fdj.cken'ukko. A. Physik 5, 7<M>(1921) — K. employs the method 
of Heydweillcr (Boltzmann Festschrift p. 4, 1903) with some improvements. • For 
Mn(NO*)t, CoCh, NiCb. CoBr«, FeSO*, and FeCh the results are independent of the 
concn. in accordance with Wiedemann's law. to within the limit of error (0.5%). except 
for FeClj. Change of frequency from 11)00 to 12,000 is without effect except in the 
case of the iron salts. F, C. Hoyt 

Paramagnetism of solid bodies. I*. Khkknkest. Leiden. Z. Physik 5, 3a * 
(1921). — E. derives the Curie-Langevin Law for the susceptibility of solid paramagnetic 
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substances on the following assumptions. The electrons rotate in orbits that are prac- 
tically fixed in position and of the lowest quantum number. In the presence of an ex- 
ternal magnetic field there is no noticeable difference in energy between the two opposite 
directions of rotation. For a given field and temp, there is a definite statistical equil. 
between these two directions of rotation. F. C. Hoyt 

A new method for the production of undamped electromagnetic oscillations, which 
consists of the application of the electrostatic and magnetic properties of cathode rays 
for the rapid interruption of the current, Al. Nasarischwily. Ann. Physik 64, 
759-60(1921). A Braun tube (see fig.) has at A a hot cathode of the form described by 
Sampson. (Ann Phys. 55, 610(1918)). An anode A is at the opposite end of the 
tube, where the fluorescent screen is ordinarily located. The coil D helps to focus the 
stream of electrons on A. The negative terminal of a battery of from 1800 to 3500 
volts is connected to the cathode and the positive terminal to the anode through the 
primary windings of a transformer T. The terminals of the secondary windings are 
connected either to the plates of the condenser which produces the electrostatic deflec- 



tions or to coils of wire which give the magnetic deflections. When the cathode is hot 
a current of from 0.9 to 9.7 miUiamperes passes through the tube. While this current 
is being set up it produces an induced electromotive force in the secondary windings 
of the transformer. In either type of connection this causes a deflection of the stream 
of electrons, — in one case an electrostatic deflection and in the other case a magnetic 
deflection. This deflection of the cathode rays interrupts the primary current. With 
the interruption of the current the cause of the deflection of the cathode rays disappears 
and they again arrive at the anode. This reestablishes the primary current and the 
process continues as before. In this way high frequency oscillations are produced in the 
secondary of the transformer and in any neighboring circuit. A. W. Smith 

The temperature coefficient of electric double refraction in liquids. C. Berg- 
holm. Ann. Physik 65 , 128-12(1921).— In ail earlier investigation ( C. A. 11, 2557) 
the author found that within a restricted interval of temp, the temp, coeff. of elec, 
double refraction in CS?. w -xylene and bromobenzene agreed approx, with the value 
ealed. from the theory of Langcvin. In order further to test this theory it is necessary 
to extend the observations to a greater numlx.*r of liquids and to make observations 
over larger intervals of temp. In the present investigation ten liquids have been 
studied, — toluene, wi-xylene, chlorobenzene, bromobenzene, CS;, chloroform, ethyl 
ether, ethyl bromide, benzene and CCh. Quant, results for the first > of the liquids 
are given. For many of the liquids used in this investigation the dependence of the 
dielec, const, on the temp, was unknown. Where necessary, measurements on the 
variation of the dielec, const, with the temp, were made by the method of Nerast. 
The other values as well as the values of the d. and the index of refraction were obtained 
from the literature. If T is the abs. temp., E the diloc. const, at 1°, n the index of 
refraction at t 9 , 6 the d.atf v £<» the Kerr const, at R = B t nT B-A E + 2}*(« 1 + 2)*$. 
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The observations on toluene, m -xylene, chlorobenzene, broraobenzene and CS» show 
that R increases and the Kerr const, decreases with rising temp. In CHC1* and EtiO 
R decreases with rising temp, and the Kerr const., which is negative, also decreases 
with increasing temp. The dependence of the Kerr const, on the temp, for different 
wave lengths of light was studied in toluene and CS*. The variation of the Kerr const 
with the temp, is nearly independent of the wave length of the light. Whether this is 
true in liquids in which the Kerr const, is negative it is impossible to say. In liquids 
in which the Kerr const, is positive R increases with rising temp. In liquids in which 
the Kerr const, is negative R also is negative and decreases with rising temp. Since in 
such liquids the numerical value of R decreases it is possible to say that in all liquids the 
value of R increases with rising temp. Assuming that double refraction is caused by the 
orientation of unsymmetrical mols. by the electric field, it is evident that the heat mo- 
tions of the raols. must oppose such an orientation and consequently the temp, coeff. 
of all liquids should be negative. On the assumption that the dissymmetry of the 
mols. is independent of the temp. Langevin found K to be independent of the temp. 
Bom introduces the idea of electric doublets to explain electric double refraction and 
finds that R must decrease with increasing temp. This is true for two of the liquids 
studied. Neither of these conclusions is in satisfactory agreement with the results 
of this investigation. A. W. Smith 

The degradation of gamma-ray energy. Arthur H. Compton. Wash. Univ. 
Phil. Mag. [61 41, 749-69(1921). — C. summarizes the principal results of the investi- 
gation as follows: By far the greater part of the secondary gamma radiation from matter 
traversed by the hard gamma rays from radium C is fluorescent in nature. If any 
truly scattered radiation is present, at 45° it probably amts, to less than 15%, and for 
angles greater than 90° to less than 3% of the secondary rays. At large angles with 
the primary beam the scattered energy is probably less than 0.001 of that required by 
the usual electron theory. The secondary fluorescent radiation is found, in accord 
with observations by others on the whole secondary radiation, to be harder and more 
intense at small angles with the incident beam than at large angles, and tables are given 
showing the manner of this variation. While at large angles the radiation from heavy 
elements is somewhat more penetrating than that from the light elements, at small 
angles both the hardness and the intensity of the fluorescent radiation are approx, the 
same from elements covering a wide range of at. numbers. A study of the absorption 
coefTs. of this radiation in various elements shows that the softest parts of it, though of 
shorter wave length than the K-radiation from lead, are not harder than the most 
penetrating X-rays. The hardest parts approach in penetrating power the primary 
gamma rays from radium C. It is pointed out that the very small scattering observed 
is not incompatible with the classical elect rodynamics, if the wave length of the gamma 
rays and the diameter of the electron arc of the same order of magnitude. A satis- 
factory qual. explanation of the observed fluorescent radiation is found in the gamma 
rays produced by the impact of the secondary beta particles liberated in the radiator by 
the primary gamma rays. The observed asymmetry in the intensity and hardness 
may be accounted for if the oscillators which give rise to the fluorescent radiation are 
electrons moving in the direction of the primary beam with about half the speed of liriit. 
The wave length of the softest part of tlic observed fluorescent radiation is shown t" 
lie between 0.06 and 0.12 A. IJ., probably nearer the former value, while the wave 
length of the hardest part is probably about half as great. By a comparison of absorp- 
tion coeffs., the effective wave length of the hard gamma rays from radium is estd. as 
about 2 or 3X 10 -,# cm. S. C. Liso 

X-ray spectra. W. H Hr aw Pror. Phys. ,S oc. (London). 33, 1-12(1920); S'terwf 
Abstracts 24A, 194 Discussion II , opening tlic discussion, dealt with the X-ray 
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spectrometer as an instrument of precision discussing the nature of the measurements 
that can be made with it. He compared the possibilities of photographic and ioniza- 
tion spectrometers, dealing with the accuracy obtainable by these instruments. The 
ionization spectrometer gives observable results more quickly and is far more reliable 
for the purpose of comparing intensities of lines. The ionization method has been used 
with excellent results by Duane, Webster, Compton, and others in America; while 
Dershem, Overn, de Broglie, Hull, and others have used photography. Reference is 
also made to the work of Wagner, Debye, Leighton, and others. The recent develop- 
ments in X-ray research were briefly reviewed and the theoretical bearing of the results 
discussed from the standpoint of at. structure. C. G. Darwin gave an account of the 
theory underlying the production of X-ray spectra, the work of Bohr and Sommerfeld 
receiving special consideration. E. A. Owen referred to the 4 kinds of frequencies of 
vibrations associated with X-ray spectra. In the case of the K-series there is or are (1) 
several emission frequencies, (2) one frequency such that when multiplied by Planck’s 
constant the product is equal to the minimum of energy which the electron in the X-ray 
tube must have to produce that emission series, (3) one critical absorption frequency, 
and (4) one critical ionization frequency. A. O. Rankink referred to the value to teachers 
of these coordinated accounts of a particular branch of physics. H. G. 

Fine structure of X-ray spectra. A. Sommerfeld. Z . Physik 5, 1-15(1921). — 
S. discusses the weak companions of Kp observed by Hjalmar (C. A. 14 , 2750) in the 
X-series of the light elements. His and fa are probably the same line, so there are 
really only two companions, /S' and 0". The wave-length interval of 0'0 is const, from 

element to element, as in the "regular” doublets. For or however, -- is 

approx, linear with the atomic number and S. shows that this is the type of doublet to 
be expected when the effect of the intermediate L shells on the transition from M to 
X is taken into account. Considering circular (Z.0 and elliptical (L») shells we would 

qo ; 5 

have for this "intermediate doublet” differences, AX = — where q is the number 

of electrons in A, a the fine structure const,, R the Rydberg const., and Z the atomic 
number. This fits the observed data for ft' ft" well, and thus 0' is due to a transi- 
tion from M , to K with the intermediate shell an A,, and 0' with this shell an A This 
same effect would make the K absorption limit complex, with a weak absorption max. 
on the long wave length side of the principle one, the frequency interval being that of 
0'P'. This is in agreement with what has been observed in the lighter elements by 
Fricke (C. A. 14, 3303). F- c How 

Fine structure of X-ray spectra. II. Adoi.p Smbkai,. Vienna. Z. Physik 5, 
91-106(1921): cf. C. A . IS, 1855.— S. arranges all the 22 lines in the \V L-series in 
pairs whose frequency differences are equal to those of the absorption limits A, and 
A, or it and A,. Thus each line can be associated with an absorption limit, in accordance 
with Sommerfeld ’s doublet scheme and the critical potential data. A complete energy 
level” diagram of the W spectrum is constructed, and it is found there are 5 -If levels and 
5 jV levels. The lines are produced as follows. The notation is that of Coster. A . 
Series: on “ A, to K, on « A, to K, a, = A, to K, 0* — Aft to K, 0 = A/jtoA, 0 A/ ( 

to K\ y - N, to K. A -Series: < = Ms to A., on = M. to A, or, = Afi to A „ A = .V, 

to A,, ft = Ni to Ai, 0, = ,V, to A|, ft = ? to Ai, -j = Ms to U, fir = M, to U ys = Vs 

to U yi « N, to U, 7 , - V, to U. 7 . = ? to A,, 0, = M, to A„ 0, = At, to A„ ft. - 

Ms to A,, 7 , - N, to A,, 74 = N, to A,. This scheme is tested by several combination 
schemes and the agreement is satisfactory. A test of the relation As —K* = Ai -A/s - 
A,— A,-A« with Hertz data on the L absorption limits of the light elements (C . A . 15, 
200) leads to good agreement, and this confirms Kossel’s (C. A. 15, 629) association of 
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Kp with Mi as its initial orbit, as opposed to Soramerfeld’s placing it with M t . HI. 
^/-Series and the selection principle. Ibid 121-9.— The following emission scheme 
is proposed for the Af-series: a 1 *= Nt to Mi, 0 = Nt to Af a , y *= N, to M t , « = JV«to 
Mt, a - Ni to Mu 71 = 0 to Mi, 5 a* 0 to Mt, ft = 0 to Mi, Although uncertain in 
some details this gives no serious violation of the combination principle and in most 
cases can be tested through a range of several heavy elements. With the use of three 
quantum integers to fix each energy level the selection principle holds with this 
arrangement, the first integer being associated with the azmuthal coordinate. S. also 
proposes the following empirical rule; In transition , between non-hydrogen-type 
levels of neighboring shells the third quantum integer (the one associated with the 
spacial position) remains unchanged. The best arrangement of the quantum integers 
between the Af-levels consistent with the above rules is: Afi(3,0.0), Af*(2,I,0), 
A/, (2,0,1), Af«(l f U) and A/>( 1,2,0), also, N> is probably (4,0,0) and N* (3,1,0). 

F. C. Hoyt 

The combination principle in X-ray spectra. D. Coster. Lund. Z. Physik 5, 
130-47(1921). — C. believes that the Bohr emission scheme for X-ray spectra should 
be such that there are no violations of the combination principle, rejecting Kossel’s 
explanation of the “combination defect.” With accurate wave-length data it is possible 
to set up such a scheme. For detg. the initial energy level of a line the critical poten- 
tial data are used where available, and also the doublet relations. The system thus 
arrived at is essentially the same as that of Smekal (cf. preceding abstract), giving 
5 A/-leveIs. C. also gives preliminary data on remeasureraents of the M absorption 
limits and has been able to detect all five of these absorption limits in U and Th. The 


values, which fit quantitatively 

into the above scheme are; 


81 

81 . 

«*■ it*- 

a 

V 261. Oil 

273.99 

317.18 382.1 

40S.9 

Th 24-1.00 

236.55 

297.99 354.4 

381 .6 

Hi 191.37 

199.45 

233 (diffuse) 



The values are of v/R. The L,i group in U and Th lias also been remeasured, so as 
to make an accurate test of the above absorption data possible by means of the relations 
Mi - Mi = Lcti - L\ and A/« - A/» = Lfr - Lfa K. C. Hoyt 

The emission of secondary X-rays in the Coolidge tube. F. Canac. J. phys. 
radium 1 , 123— o( 1920} ; Science Abstracts 24A, 274.— A short description of expts, carried 
out with two Coolidge tubes, details of the differing anticathodes of which are given 
Platinocyanide photographs of the secondary emissions are shown. H. G. 

Scattering action of special carbon atoms. K. Gi.ocker. Stuttgart. Z. Physik 5, 
54-60(1921). — G. applies his extension of Debye's theory of the scattering of coplanar 
electron rings {Ann. Phys. M, 511(1921)) to show that the l^indc C atom (C\ A. 14, 
2884) with its spacial arrangement of electron orbits scatters X-rays in essentially the 
same way as the plane atom. In the outer shells, and independently of the arrangement 
of the electrons, the scattering coefficient increases much more rapidly with wave length 
for one-quantum shells than for two. Kxptl. data are better in accord with the kind 
of scattering required by a two quantum outer shell, but G. regards the question as 
still uncertain. F. C. Hoyt 

The intensity of reflection of X-rays by rock salt. II. W L Braoo. R "• 
James and C. H. Bosan’uukt. I’niv. of Manchester. Pint Matt N *2, 1-17(1921) 
cf. C. A. IS, 1453. The results of the investigation are summarized bv the authors 
as follows: The object of these expts. has been the rletn. of the amplitude of the wave 
diffracted in various directions by the Cl and Na atoms when homogeneous X-ravs of 
unit amplitude fall on these atoms. This amplitude is expressed in terms of that fli(Tn c * 
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ted by a single electron, the results tor Cl and Na being shown in fig. 8. The following 

formulas for the intensity of reflection hare been used: ?? = ~ for reflexion 

Ew , , 1 2,1 

at a face; y = Qt sec 9e~**’ stcl sec 9 for reflexion at glancing angle 6 through 

a crystal plate of thickness to cut perpendicular to the reflecting planes. Q is given by 

the formula 

„ N*\» _ e 1 1 + 008*20 R • .. 

q =* F* — - . e -b sm*» 

sin 29 2 sin 20 

Allowance has been made for the increase in the effective coeff. of absorption n, in the 
case of strong reflexions, due to the existence of the "extension coeff." The amplitude 

g 2 

of the wave diffracted by a pair of Na and Cl atoms is given by the factor F— - The 

me 2 

two atoms diffract waves which are in phase with each other for all planes except those 
with wholly odd indices, when the waves are opposed in phase. By measuring the intens- 
ity of reflexion for both types of plane, it has been possible to assign values to the ampli- 
tude diffracted by the Cl and Na atoms separately over a range of angles from 10° to 
60°. The results confirm the accuracy of the measurements and of the theoretical 
assumptions, since they indicate the correct number of electrons in the atoms of Cl and 
Na. An estimate of the distribution of the electrons around the nuclei of these atoms 
may be obtained by analysis of the results, since the forms of the diffraction curves are 
dependent on the arrangement of the electrons. S. C. Lind 

The constitution of mixed crystals and the space occupied by atoms. L. Vegard. 
Christiania. Z. Physih 5, 17-26(1921); cf. V. and Schjelderup (C. A. 11, 2747). — V 
uses the crystal powder method of X-ray analysis for investigating the mixed crystal 
systems: KC1 — KBr (cubic), KCJ — NH 4 C1 (cubic), andK:SO< — (NH^jSCh (rhombic) 
For a mixed crystal the lines are always intermediate in position between those for the 
pure components, and in no case are there new lines. This means that the substitution 
of the new component is a wholly random one, as regularities would lead to new lines. 
For the system KBr — KCl the length of the side of an elementary cube is a strictly addi 
tive function of the values for the pure components. S. shows that it follows from the 
sharpness of the lines that the atoms substituting for each other possess the same diam. 
in the mixed crystal. The atomic diams. must then be variable within certain limits 
NH 4 C1 and KCl are of different cubic types, but the mixed crystal of the two is of the 
KCl type. The NH< has a smaller diameter in the face-ccntered type of lattice than 
in the NH 4 Cl type. The H atoms are supposed to lie along the cube diagonals. The 
diams. can then be computed and are found to vary slightly in different lattices. 

F. C. Hoyt 

Methods for the arrangement of crystal elements. K. Becker, R 0. Herzog, 
W. Jancke AND M. Polanyi. Z. Pkysik 5, 01-2(1021). — The authors have investi- 
gated (C. A. 15, 083) the type of X-ray interference pattern obtained with mono- 
chromatic radiation from a mixture of crystals having a definite axial arrangement. 
Such orientation may be brought about by placing a crystal meal in a magnetic field 
and also by subjection to pressures of about atm. in some cases. Hardening proc- 
esses for wires also produce this result. F. C. Hoyt 

The crystalline structure of antimony and bismuth. A. Ogg. Univ. of Cape 
Town. Phil. Mag. (6 ) 42, 163-6(1921).— The Bragg X-ray spectrographic method 
was employed in studying the crystal structure of Sb and Bi. For Sb the expts. confirm 
the expts. of James and Tunstall (C. A. 14, 3585) that the unit rhomb contains 8 atoms, 
that the length of the edge of the unit rhomb is 6.20 A. U., and that the structure con- 
sists of two interpenetrating face-centered lattices. The spacing* of the planes, which 
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differ somewhat from those of J. and F., are shown by a diagram. The shortest distance 
between the centers of two atoms is 2.92 A. U. For Bi the unit rhomb also contains 
8 atoms, the length of the rhomb is 6.52 A. U. The spacings of one of the face-centered 
lattices have been calcd. taking the structure of cryst. Bi as similar to that of Sb. 
The relative positions of the two sets of planes were not accurately fixed on account of 
the faintness of the spectra. S. C. Lind 

The crystalline structure of bismuth. R. W. James. Uuiv. of Manchester. 
Phil . Mat- [6] 42, 193-6(1921). — The cryst. structure of Bi has been detd. by the 
Bragg X-ray spectrometer method. Bi like Sb crystallizes in the di-hexagoual alternat- 
ing class of the hexagonal-system. The symmetry is that of the rhombohedron. The 
length of edge of the unit structure is 3.2S X 10 “* cm. The closest approach of the 
atom which may be regarded as the diameter is 3.11 A. U. For Sb it is 2.87 A. U. 

S. C. Lind 

Formation of crystals by directed vapor molecules. M. VouMBR. Hamburg. 
Z. Physik 5, 31-4(1921). — A stream of Cd vapor sublimed in a high vacuum from a 
heated piece of the metal is made to strike at an angle on a piece of glass. The result- 
ing deposit, when microscopically examined, is found to consist of crystal particles of 
Cd. with their 0001 faces oriented in one plane so as to form a reflecting surface. V. 
concludes that the particles in the vapor stream had this orientation. The phenomenon 
is unaffected by a counter stream of H. F. C. Hoyt 

Formation of crystals by directed vapor molecules. R . Grossand and M. Volmer 
Z. Physik 5, 188-91(1921); cf. preceding abstract. — Goniometer measurements to 
fix the reflecting planes confirm the previous statement that the condensation of the 
vapor stream gives a crystal deposit whose individuals have o regular orientation within 
narrow limits. . F. C. Hoyt 

Physical theory of stellar spectra. M. N. Saha. Proc. Roy. Soc. (London) 99A, 
135-52(1921). — By means of the ionization-potential for the series lines of various 
elements, S. computes the temp, which would give rise to these lines at atmospheric 
pressure and at one tenth atm. Then by noting the presence or absence of these lines 
in stellar spectra the temps, of stars of the various stellar classes are estimated. The 
results are in fair agreement with those derived by radiation methods, the most import- 
ant difference being the higher temp, found for the red stars by the present method. 

K. Burns 

Criticism of Bohr’s theory of the emission of light. J Stark. Jahrb. Radioakt. 
EUktronik 17, 161-73(1920); cf. Sommer fold. Atombau und Spelctrallinien (C. A. 14, 
690). — A criticism of Bohr’s theory of the emission of light in which it is shown that 
this hypothesis has l)cen able to give a quant. deduction of the Rainier series formula 
and thereby the Rydberg consts., a quant, representation of the effect of an elec, field 
on the H scries lines both with regard to the number and sepn. of the components, ami 
also a deduction of the Zeeman triplets These 3 services are obtained by means id 3 
unsatisfactory assumptions, so that the solution of 3 difficulties has been obtained by the 
introduction of 3 new difficulties. The Bohr hyixithesis proves the existence, in opposi- 
tion to a number of observations, of the Doppler effect with canal rays, continuous 
spectra of atoms, the intimate structure of H and He lines, the Zecraan effect of neigh- 
boring line components in strong fields, while it does not indicate the dissymmcJrv of 
the intensity in the effect of the elec, field on the H series lines. J- C. S. 

Doublets in spectral series, D. Rookstvknsky. Nature 107, 203-4(l' , -’l - 
Wood and Mohler {Phil. Mat,. 37, 456(1919)) found a limiting value of 2, for the ratio 
Dj/Dt, when Na vapor is excited by I)i light. R. calls attention to work published in 
Russia in 1915 and 1917, in which this ratio was investigated from the dispersion of the 
vapor of the various alkali metals, with large density variations. A const, ratio of * 
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was obtained for the first doublet of all the alkalies, but various simple numbers (2 to 7) 
in the case of the second and third doublets. The ratio seems to be a statistical value 
which first increases rapidly with temp, and then approaches a limiting value, essentially 
OTnst ' R. T. Birge 

Power of emission of the metals and methods for its determination. F. Henning. 
Jahfb. Radtoc ikt. Efektronik 17,30-62(1920). — A theoretical discussion on the emissivity 
of metals in which it is shown from the investigations of Hagen and Rubens ( C . A . 3, 
508; 4, 1571, 2599), that the formula A =■ l - R = 0.365 (7/ X) 1 ^ -0.0667 7/X+ 
0.0091) (y/\) . - and A =0.365 V7/X. in which A is the power of absorption and R 

the reflection, represent the absorptive power of the metals for long wave lengths (26//). 
At the wave length X *= 8.85// marked deviations from the theory are already observed, 
which, however, only show themselves in the abs. quantity and do not appear in the 
temp, coeff. of the absorptive power. The temp. coefT. is still in fair agreement with 
theory for wave lengths 4-5//, but on passing to still shorter wave lengths it suddenly 
deviates from the theoretical value, and at 2// the absorptive power of the metals is 
independent of the temp., while at longer wavelengths it has a positive temp, coeff. 
The absorptive power of Ta and the Ft metals in the visible spectrum is const. In the 
case of W, exptl. results of various observers are at variance; some regard it as const, 
while others assign a negative or a positive temp, coeff. to it. The radiation properties 
of W are very much influenced by impurities, and this probably accounts for the above- 
mentioned diversity in the results. Many observers have found that molten An, Ag, 
Cu, Ni, Pd, and Pt have a stronger power of emission in red light and a weaker power of 
emission in blue light than the solid metals, while in the case of molten W Langmuir 
(C. A . 9, 2619) has found that it radiates more weakly in red light than the solid metal, 
while Bidwell (C. A. 8, 2&'J4) found a difference when only O was present. In ealeg. the 
intensity of radiation in the visible region the following values of the power of emission 
are recommended where the X values are given in 0.001 mm. X., 0.45, 0.50, 0.55, 
0.60, 0.65, 0.70; Ag, 0.10, 0.09, 0.07, 0.07, 0.06, 0.05; Au, 0.67, 0.53,0.26, 0.16, 0.1 1, 
0.08; Pd, 0.33; Pt, 0.45,0.42, 0.39, 0.36, 0.33, 0.31 ; Rh, 0 24, 0.23, 0 22, 0 21, 0 20; Ir, 0.28, 
0.27, 0.25, 0.24 ; Ta, 0.62, 0.60, 0.58, 0.56 ; W, 0.52, 0.51 , 0.50, 0.49, 0.47, 0.46. J. C, S. 

The spectrum of helium in the extreme ultra-violet. Hugo Fricke and Theodore 
Lyman. Harvard Univ. Phil. Mag. [6] 41, 814-17(1921).— Previous study of the 
spectrum of He by L. in the Schumann region (C. A. 6, 1091 ; 10, 2067) furnished results 
which were difficult to interpret and later investigations have indicated that several of 
the lines observed were due to impurities. A new detn. has been made with an improved 
vacuum spectroscope with a grating of only 20 cm. radius with a dispersion of 84.6 A. 
per mm. which extended to 1200 A. The strongest line on all the plates was 585 A. 
The other lines usually present were lacking and are due to impurities. The line 585 
corresponds to the voltage 21.2. This line alone and not the one for 20.4 agrees with 
other work. S. C. Lind 

Interpolation table for the calculation of spectral series. Angel del Campo 
and Micuel CatalAn. AncUs soc. cspahola fis quim. 18, 11 8-28(1 920) .—Rydberg’s 
tables for the calcn. of spectral series arc recalcd., with the more recent value for the 
const. N, found by Curtis (C. A. 9, 18). J- C. S. 

Wave lengths of lines in the iron arc from grating and interferometer measure- 
ments, X337(H5750. Charles F. St. John and Harold D. Babcock. Aslrophys. J. 53, 
260-99(1921). — 1 The source used was the 12-mm. 5-amp. Pfund arc, which yields 
sharper and more dependable lines than the arc which has been generally used hitherto. 
This increased sharpness applies particularly to those lines which are most affected by 
pressure shifts and whose wave lengths vary with the type of arc and the part of the 
arc used. The greater portion of the 1026 lines tabulated were measured both by means 
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of gratings and fiy interferometers. Four sets of interferometer plates were employed, 
and five excellent gratings, two by Michelson and three by Anderson. By internal 
agreement and by comparison with the tables of the Bureau of Standards the accuracy 
is shown to be of the order of 0.001 A. For the classes of lines whose wave lengths are 
most sensitive to the conditions of the source the differences arising from the use of 
different types of arcs are dearly shown. The article contains useful hints concerning 
the reduction of measurements and discusses the relative advantages of the grating and 
interferometer. K. Burns 

Quantitative knowledge of the cesium spectrum. Hans Bartels. Ann. Physik 65, ' 
143-06(1021). — Cs was vaporized in an elec, furnace at temps, from 190° to 232°. The 
absorption spectrum was photographed by means of a concave grating on a scale of 
1.8 A per mm. A spiral-filament tungsten lamp served as source of the continuous spec- 
trum. The percentage absorption and the width of the lines were measured for the 
lines X3617 and X3612A, the components of one member of the doublet series. The 
vapor pressure was computed from the known tension at 233°, assuming that absorp- 
tion is proportional to pressure. The values are 0.046, 0.06S, 0.084, and 0.211 mm. of 
Hg for the temp. 191°, 199°, 205°, and 232°. These data show that the absorption 
method is a very sensitive means of detecting small quantities of Cs vapor. The relative 
intensities of the two components are in agreement with the law: For the doublets of the 
alkali scries the coefT. of the max. absorption of the violet component is m times that of 
the red component, m being the term number in the series. A comparison with earlier 
work on other members of the series indicates that the lines broaden rapidly with in- 
creasing term number. K. Burns 

The iodine molecule and the emission of its band spectrum W, Steubini; 
Ann. Physik 64, 673-92(1921).— S has already shown ( C . A. 14, 1931) that a magnetic 
field causes a weakening of the fluorescent band spectrum of I vapor. In the present 
work an attempt is made to obtain this same band spectrum in other ways, and to exam, 
the magnetic effect. The spectrum could not be obtained in flames, nor in a satisfactory 
condition, in vacuum tubes with metallic electrodes. But in the positive column of a 
vacuum tube, with graphite electrodes and high-tension direct current, the spectrum 
appeared very strongly. It showed optical magnetic effects similar to those of the 
fluorescent spectrum, and in addition a mechanical magnetic effect, diamagnetic in 
character. Detailed investigation, as explained fully in the article, led to the following 
conclusions:— (1) the band spectrum is associated with the iodine mol.; (2) it is produced 
through the uniting (in a definite manner) of a negative electron with the molecule. 

It is immaterial, optically, whether the electron comes from the molecular union itself 
(through fluorescence), or as a free electron from the outside; (3) an external magnetic 
field accelerates the re-combination; (4) during the process of re -combination, in the 
case where the electron comes from the outside, and during the iiMM/faftfOit* emission of 
the band spectrum, the system experiences a diamagnetic mechanical reaction. During 
this time the system must, however, be considered electrically neutral; (5) this semi- 
ionized condition lasts for a finite time, since the system, as a result of the diamagnetic 
effect, produces a definite mechanical pressure on surrounding bodies; (fi) from the 
length of the radiating column of vapor, in a specially constructed tube, the duration 
of this semi-ionized condition is esld at alxmt 5 ;< H) - ’ see , i. c., longer than the prob- 
able period of fluorescence. R. T. BtR'u; 

Spectrum of bromine vapor; Zeeman effect. G Rihaud. J. phys. 7, 2t>-’ s 
(1917); Science Abstracts 24A, 269. Emission spectrum. With a Geissler tube ili>* 
charge given by an accumulator battery, the tube having a large enough capillary, 3 
spectrum of Ur vapor consisting of a large number of lines is obtained. The relative 
intensity of these lines dc| tends mi the miiditi'*m of the discharge. If the intensity 
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of the discharge is increased, certain lines are reinforced, white others' disappear. The 
addition of a capacity across the tube also causes some lines to disappear. 'Zeeman 
effect. If a Geissler tube is placed perpendicularly to the field of the electromagnet 
and strong fields arc used, the apparent resistance of the tube becomes extremely high 
and the discharge requires, therefore, a very high potential. Moreover, the lines obtained 
are much broadened and difficult to measure. A tube was consequently introduced 
along the axis of the pole-pieces. The holes through the ends of the pole pieces were 
pboul 7 mra. in diam. for about 2 cm. and then about 2 cm. diam., so that the capillary 
portion was very short, and the tube resistance as low as possible. Twenty-six lines 
were studied in the region X4014 to A5332, a Rowland concave grating being employed. 
The field, as measured by the Zeeman effect on the Zn line A4680, was found to be 
21,800 gauss. The values of AA/HA ! for the majority of the lines are grouped about the 
values 1.05 X 10 -# and 1.23 X 10“ 4 . Normal sepn. was not observed for any of the lines, 
but three of the lines A4766, A4785, and A4816, have a sepn. very nearly double the 
normal. (Cf. C. A. 7, 1136; 15, 9S4.) H. G. 

Some phenomena of laminar diffraction observed with mica. P. N. Ghosh. 
Indian Assoc, for Cultivation of Science, Proc. 6, 1 and 2, 51-65(1920); Science 
Abstracts 24A, 180. — In a previous paper (Proc. Roy. Soc. (London) 96A, 257-66(1919)) 
G. described and explained the colors shown by the striae or laminar boundaries in 
mica when it is examd. by the Foucault test. The present paper describes some observa- 
tions on the microstruclure of these laminar boundaries and of the various diffraction 
effects produced by them. The following arc the principal results obtained, (l) The 
stria? appear resolved in the microscope into minute echelons or staircase structures, 
the number of steps varying from 1 to 10 or 15 for different striae. The optical retarda- 
tion due to any particular edge in the echelon is generally quite a small fraction of a 
wave length. The edges are nevertheless clearly visible in the microscope as very sharp 
dark lines. A symmetry in distribution of color of the fringes and method of exhibiting 
same. (2) In consequence of the structure of the stria?, the laminar diffraction pattern 
observed even at a considerable distance from the mica shows distinct evidence of a sym- 
metry in the distribution of intensity and color of the fringes. A very delicate method 
of exhibiting this asymmetry is furnished by spectroscopic analysis of the laminar diffrac- 
tion pattern, the dark bands due to interference running obliquely through the spec- 
trum, and being much more clearly marked on one side of the pattern than on the other. 
(3) In the immediate neighborhood of the stria? the diffraction phenomena as observed 
through a microscope are more complicated, the asymmetry being very marked, and a 
very large number of fringes may be observed. (4) The striae scatter light through 
large angles, the light thus diffracted showing a marked asymmetry in its intensity on 
the two sides of tile direction of the incident light, and also exhibiting both color and 
polarization. Photographs of the various effects are reproduced. H. G. 

The use of a lime cathode of carbon in spectroscopy. Y. Sugiura and T. Matoba. 
Astrnphys. J 53, 323-5(1921).— A thin strip of hard carbon is snaked in a soln. of Ca 
and Ha nitrate and dried. This is heated in vacuum and used as cathode. A p. d.of 
a few hundred volts causes nn electronic current sufficient to melt small quantities of 
refractory materials on a neighlroring anode or to give an intense line spectrum of the 
anodq metal. This source facilitates the study of the structure of the lines of Cd, Bi, etc., 
by means of high resolution. A plate illustrates the results that may be obtained in 
the case of the Bi lines by the use of a Luiunier-Gehrcke plate. K. Burns 

Spectrochemistry of cyclobutane derivatives. G. J. Ostung. Fin ska hemist- 
zemfundets Medd. 1916. — Three cyclobutane dcrivs. were examd. spec tro graphically. 
Methyl pinole, C u H t A, b„ 125.4-6.2°, d] 4 3 1.0560, docs not decolorize KMnCb in 
alk. soln. Ethyl pinate, CuH.oCfi, b, 136-136.5° dj 4-4 1-6174: methyl nopate , C„H m O*, 
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bis l36*»/dj 4 ' a 1.0875, decolorizes KMnO, slowly. The refractive indices for the three 
compds.'were found, using different wave lengths. J. C. S. 

The physical significance of the least common multiple. Norman Campbbix 
and E. C. C. Baly. Phil. Mag. [6] 41, 707-16(1921).— A note states that the paper 
is the result of a long private discussion between its authors in which some of their differ- 
ences have been resolved, but since a residuum of disagreement remains, their views can 
be expressed in the form of a criticism (by Campbell) and a reply by Baly. Campbell 
states that Baly*s (C. A. 14, 3586) interpretation of his work on absorption spectra is the 
first attempt to attribute a physical significance to the least common multiple and, there- 
fore, requires some examn. C. points out that only commensurable frequencies can have 
a E. C. M. Waiving the point as to whether absorption spectra are commensurable 
in the sense of the Balmer series lines, Campbell points out that in order to have a true 
L. C. M. there is no allowable error in the two values going to make up the multiple; 
otherwise, an infinite uncertainty is introduced as to the 1,. C. M. Concrete examples 
are given by C. supporting his arguments, and it is pointed out that by varying the scale 
of notation a very different L. C. M. is obtained for the same data. C. concludes that 
there are only two alternatives (1) thatfl.’s agreements are coincidents, or (2) that all 
exptl. physics is founded on a delusion and that scales of notation have physical signifi- 
cance. In his reply, B. admits the general validity of C.’s arguments, but claims that 
the agreements are too close and too numerous to admit of their being merely coinciden- 
tal. B. presents the evidence in favor of the existence of a fundamental energy unit 
which he believes is possibly the elementary quantity of energy characteristic of the H 
atom. Examples are cited from recent works on the radiation theory of chem. action 
and the Einstein photochem. equivalence law to support B.’s hypothesis. S. C. Lind 

Infra-red absorption spectra of solids in thin layers. 0. Reinkober. Danzig- 
Eangfuhr. Z Physik 5, 192-97(1921).— R. uses thin layers condensed on transparent 
plates from the sublimed or vaporized substance. The absorption spectra of the NH, 
halides are investigated to 8 ? and a few new weak characteristic frequencies noted. 

F. C. Hoyt 

Absorption of light; width of absorption bands in different regions of the spectrum. 
G. Ribaud. Compt. rend. 171, 1134-6(1920); Science Abstracts 24A, 178-9; cf. C. A. 15, 
19. — This paper deals with the broad continuous regions of absorption shown by gases, 
liquids, and solids. After briefly indicating the exptl. laws hitherto known, expts. arc 
referred to which lead to the conclusion that for the same substance in different physical 
states, or for the same chan, group in different compels., the max. of the continuous 
region of absorption is more displaced towards the long wave lengths the greater the 
value of the max. absorption. Other expts. have shown that at a given temp., the 
damping in an absorption l>and only depends on the position of this band in the spectrum. 
In other words, if two bodies have an absorption band in the same region of the spec- 
trum, the dampings, or what comes to the same thing, the widths of their bands, arc 
the same. Numerous verifications of this principle have been made. The width 5 
of art absorption band, which is solely a function of its position in the spectrum, increases 
continuously on going from the ultra-violet towards the infrg-red, very nearly propor- 
tionally to the wave-length max. For X. - 2700 A, 5 - 420 A, and W* ■ 6.4. For 
X* = 5000 A, i * 770 A, and X»/i - 6.5. For X. - 33,000 A. ft - 72000 A, ami 
X„/ft * 4.9. It is interesting to note that for all the ultra-violet and visible bum Is 
studied the observed widths of the absorption bands furnish a damping coeff. r (defined 
by the relation (md'x/dt*) + {mrdx/dt) + muh**x ■■ he) very approx, equal to the 
frequency. H. C. 

The absorption of ultra-violet and infra-red radiations by glasses. A. W. Smith 
and C. Shbard. J. Optical Sot. Am. 2-3, 26(1919); /. Soc. Chut Tech. 3, 253. - 
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Twenty-nine glasses, designated variously as Euphos, Amethyst No. 1, Dark Amber, 
aad so on, no compns. being given, were examd, A photograph, taken with a F£ry 
quartz spectrograph, registered the transmissions in the ultra-violet. As the specimens 
were of different thicknesses, and the source of light (a condensed spark between elec- 
trodes of Ee and an alloy of Cd, Al, Mg, and Zn) was unsteady, the results were not com- 
parable. The “amethyst" glasses transmitted farthest into the ultra-violet, their limit 
being about 0.319 m- Noviol b was the least transparent, absorbing all rays beyond 
0.5 m- A Hilger infra-red spectrometer was used for the transmissions in the infra-red 
region. Transmission curves ranging from X= 0.75m to 4.75m were given for all the 
glasses except one, namely, “Pfund” glass, which absorbed the infra-red to such an 
extent that no transmission was measurable. A Nemst glower was used as the source 
of the radiations. All the curves were similar in that a large increase in the absorp- 
tion took place at X=* 3 m until it was nearly total at X=4 m- Near the visible region 
many of the glasses showed selective absorption. H. G. 

The absorption spectrum of hydrogen chloride. Walter F. Colby and Charles 
F. Meyer. Astrophys. J. 53, 300-9(1921). — The HCI absorption band extending 
from 3.16 to 3.70m was observed by app. similar to that described by Imes, ( C . A. 14, 
3366). The compensation chamber was found to be superfluous. The absorption 
chambers, 16 to 60 cm. in length, could be heated to incipient redness. The 
expts. confirmed results of Paton showing that heating increases the number of observa- 
ble lines but does not change the wave length. The wave numbers for 23 lines were 
tabulated and an equation was derived to represent them. The law of spacing is not 
parabolic, as has been supposed, but a cubic term is found to he necessary. K. Burns 

Influence of increased temperature on the fluorescence and absorption of iodine 
vapor of constant density. P, Pringsheim. Berlin. Z. Physik 5, 130-8(1921). — 
P. measures with a high dispersion both the absorption and the fluorescent emission 
spectrum of I vapor sealed into a glass tube and heated, the density remaining const. 
There proves to be a change in the emission spectrum itself with temp., and also in the 
absorption. The increased secondary absorption in the short wave-length end of the 
band spectrum accounts for the change from green to blue observed when the density 
of the vapor is increased. The similar phenomenon observed with pure temp, increase 
is attributable to diminished primary absorption and the consequent diminution of 
fluorescence in that spectral region. There are not only an intensity shift in the total 
absorption spectrum, but considerable changes in the energy distribution within in- 
dividual bands. F. C. Hoyt 

The action of light on sparingly soluble oxides in solutions of silver salts. G. 
Tammann. Z. anorg. allgem. Chem. 114, 151-2(1920). — When ignited ZnO is left 
in a soln. of AgNO> or AgiSO« in subdued light, it remains white for a whole day, but in 
bright light it quickly becomes gray, and, after a quarter of an hr., black. PbO (litharge) 
blackens in the same manner, even in subdued light, but less rapidly than in sunlight, 
and FeA, BiA, SbA, and yellow HgO change in color more slowly. The 
blackening is due to the deposition of Ag oxide. An ionic exchange appears to take 
place at the surface of the oxide, controlled, probably, by the elec, potentials of the 
reacting substances. The velocity of the reaction depends on the tendency of the Ag 
oxide to crystallize in the lattice form appropriate to the medium in which the deposition 
takes place. J. C. S. 

Ultra-violet and visible transmission of various colored glasses (Gibson, et al.) 19. 
Point discharge in nitrogen (Pirani, Lax) 2. Magnetization of gases and the magneton 
(Bauer, Piccard) 2. Synthetic helium and neon (LoSurdo) 2. Photo-bromination 
of toluene and xylene (Swensson) 10. 
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COLIN G. FINK 

Harris Joseph Ryan. Anon. Elec. World 78, 202, 240(1921); 1 Ulus. — Bio- 
graphical sketch. C. G. F. 

Francis Bacon Crocker. Anon. Elec. World 78, 134-5(1921); 1 Ulus. — Died 
July 9th, 1921. Eulogies by S. S. Wheeler, T. A. Edison, et al., are appended: Crocker 
did "brilliant work in his design of elec, motors, the arc furnace and in the chemistry of 
the primary battery." (See also Elec. Rev. 79, 144(1921)). C. G. F. 

Electrometallurgy in America. H. P. Martin. Forno elletrico 3, 3-5(1921). — 
A review. C. G. F. 

Electrochemistry and electrometallurgy in France in 1920. M. de Montlaur. 
J.foitr tlecirique 30, 64-3(1921). — A review. C. G. F. 

Electrometallurgy of the light metals during the past ten years. F. Peters. 
Gluckauf 56, 514-7(1920). — A review. C. G. F. 

The metallurgy of the electric pig iron furnace. R. Durrer. Stahl u. Eisen 41, 
753(1921). — The greatest difference between electrical heating and blast heating is in 
the amount of gas produced. lu the ordinary blast furnace 4500 cu. m. of gas are formed 
for every ton of pig iron smelted, while with the elec, pig Fe furnace only 600 cu. m. are 
formed. The temp, at the hearth of the two furnaces is practically the same but the 
greater amount of gas in the ordinary blast furnace heats up the charge in the boshes 
and stack much more. The temp, gradient from hearth to throat is accordingly much 
greater in the elec, furnace. This causes the indirect reduction of the Fe oxide to be 
a much smaller proportion of the total reduction than in the ordinary blast furnace. 
The throat gases of the elec, furnace are accordingly much richer in CO which is an ad- 
vantage if they can be used economically. The comparative comijositions of the throat 
gases are: elec, furnace, G4‘ % CO. 22% CO;, 12% H;, 2%, CH<; blast furnace, 28% CO, 
10% CO*, 3% H:, 1 % CH«, 5S% N';. The elec, furnace may be considered as an econom- 
ic possibility only when elec, energy is proportionately cheaper than coke. R. S. D. 

Problem of pig iron production in the electric furnace. Marcello Gu&dras. 
Giorn. chim. ind. applicate 3, 104- 5i 1921); cf. C. .1. 15, 2581 — A critical consideration 
of the factors involved in the process, t. e.. consumption of energy, low consumption of 
coke, production of gas of high calorific power. Cf. I<effler, Tekuisk Tidskrift 51, 59 
(1921). Roberts. Posmoktier 

Acid or basic electric furnaces. F. W. Brooke. Mining and Mel. No. 174, p 49; 
Canadian Foundrymnn 12, 30 1(1021 i.- Sec C. .1. 15,2253. C. G. F. 

The electric furnace as a central station load. 11 A. Winnk. Gen. Elec. Kw. 24, 
516-514(1921). — On Jan. 1. 1921, 356 elec, steel furnaces were installed or contracted 
for in the l'. S. ami it is estimated that in 1925, assuming normal growth, the total 
transformer capacity of vice, steel furnaces installed will reach 450, (XK) kv. a. with a 
general power consumption of 500,i»0,000 kw. hr. with an additional 350,000,600 kw. 
hr. for non-ferrous metal melting. The jxmer factor of the furnace load will, as a 
rule, average at least 85'%, considerably higher than the overall motor load- Elec, 
brass melting furnaces arc even better loads than steel furnaces, being in smaller units, 
and supplying a better load factor. The increased use of improved induction furnaces 
for lx>th high grade steel and non-ferrous work is predicted. W. E. Rr'Dh'R 

Electric furnaces for making steel. II. Alfred Stanspield, Blast Furnace 
Steel Plant 9, 263-6T92I); cf. C. A 15, 1462 — The Rennerfelt elec, furnace is a 
second type of the independent arc furnaces. It has 3 electrodes, 2 horizontal and 1 
vertical, the vertical electrode serving as the common return for the 2 phases supplied 
to the other 2 electrodes The magnetic force exerted by the current in the vertical 
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electrode forces the arc directly downward and thus heats the charge more directly than 
the Stassano furnace. Early types of the Rennerfelt furnace were cylindrical but later 
forms are circular in plan with an arched roof. The latter form permits of more easy 
repairs. In earlier furnaces the lateral electrodes were horizontal or slightly inclined 
downward but incapable of vertical adjustment. The present arrangement allows 
vertical adjustment. The electrodes can be raised to accommodate a full charge and, 
as the charge melts lowered to keep the arc dose to the metal. After the charge 
is melted the electrodes can be lowered uutil the arc passes from each elec- 
trode to the slag and metal so that the advantage of direct arc heating can be secured 
during refining. Up to the present time Rennerfelt furnaces have been made in small 
and moderate sizes, the largest having a capacity of 3 to 4 tons and 800 to 900 kv. a. 
The av. values for operating data from several heats in a steel foundry using an acid- 
lined R. furnace, operated during the daytime only, were, wt. of charge 1831 lbs., time 
3.5 hrs., power consumption 637 kw. hrs. per ton, electrode consumption 8 to 11 lbs. 
per ton. Refining steel (takiug off 1 slag) in a 300 kw. basic-lined furnace operated 
continuously required 670 kw. hrs. per ton. There are now 150 Rennerfelt furnaces 
in operation and under construction throughout the world. Power consumption in 
kw. hrs. per metric ton for melting of product is given for red brass as 168; Cu 197; 
white Fe 290; gray Fe 325; 80% Fe-Mn 441 ; steel scrap not ready to pour 455; steel 
scrap, melting and killing on acid bottom, GOO; steel scrap melting and refining on 
basic bottom, 700; 80% Fe-Mn melting holding, tapping and charging 741; making 
67% Fe-W 5730. A short bibliography on the Rennerfelt furnace is appended. 

Louis Jordan 


The electric furnace in the iron foundry. (Discussion). Richard Moudenke. 
Trans. Am. Inst. Mining Met. Eng. No. 1073, 73-7(1921); cf. C. A. 15, HOt.-Gso. 
K. Elliot believes there arc 3 classes of Fe castings for which the elec, furnace is an 
economic feasibility: (1) Castings in which unusual physical properties arc desired 
above all else. (2) Castings that, on account of thinness of section, arc ordinarily run 
only with excessive losses through "cold shuts and other manifestations of Fe lacking 
in fluidity. (3) Castings that may require considerable expensive machining before 
possible defects are revealed. The elcc. furnace brings about a great reduction in shop 
defectives in such castings. W. X. Crafts finds that refining in a hasic elcc. furnace 
to remove S will result in a metal hotter than it should be for good pouring. A. h. Still- 
man considers the present limit of the utilization of cast Fe boring briquets in the cupola 
about 20%. In duplexing methods we can hope for at least 40%. R. Moldenke 
replied that a superheated charge can readily be allowed to stand untd cool enough to 
pour or the superheat can he cut down by the addition of cold sprues. Alloying metals 
as Ni, Cr, etc., should enter the cast Fe by way of the blast furnace rather than as ferro 
alloys U A. Schwartz said that the field of improving cast Fc by elcc. furnace melt- 
ing is hardly limited to the removal of S and O lint rather extends until the elec, furnace 
becomes the means of quant, control of the various elements alloyed with Fe toward the 
attainment of desired physical properties. Louis Jordan 

Electric forging furnaces. Anon. Eleklrolechn. Anmgcr 38, 361(1921).— A 
. C. G. F. 

review. 

Manufacture of ferro-manganese in the electric furnace. (Discussion). Robert 
M. Keeney and Jay Lonergan. Tram. Am. Inst. Mi mug Met. Eng. No. 1073, 
68-73(1921); cf. C. A. 15 , 1636.-J. W. Richards suggests that increasing the Al*Jj 
in the slag may decrease the amt. of Mn going into the slag and at the ^me tune avorf 
the difficulty of the formation of CaC, which results when 18 » dd “ i ” ' ° 
decrease Mn in the slag. The use of the Soderberg electrode (C. A. M. ” 47 ' 3018 > ™ y 
reduce electrode costs 50%. The construction of this etectrone is described in deta . 
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E: S. BardwBU* disagrees with equations indicating the reduction of MnCO s by C. 
Furnace conditions are such that MnCOj is calcined to MnO and the latter is then 
reduced by C. There is no reason for introducing Si into the reaction. B. suggests 
proportioning the electrodes on the basis of energy density rather than current density, 
e. g., 1 sq. in. of cross-sectional area for every 0.75 kw. input. K. and L. in comparing 
the dec. furnace to the blast furnace have possibly understated the case. Small furnaces 
of 1 100 kw. input have consistently made 90% recoveries even on low grade ores. 

Louis Jordan 

Notes on the metallurgy of calcium, P. H. Brack. Chm. Met. Eng. 25, 105-9 
(1921).— See C. A. 15, 1237. E. H. 

The electrolysis of alkali chlorides. R. Moritz. Chimie Industrie 5, 636-41 
(1921). — Notes on. the operation of Type Pbf B Moritz cells, under conditions where 
elec, energy was relatively cheap, coal very expensive, salt fairly cheap, while the NaOH 
could be used dil. and containing large amts, of NaCl. If the concn. of the liquor is 
allowed to fall in the cell, the voltage rises, the current and energy efficiency drop, the 
quantity of H*0 to evap. from the NaOH increases, and the loss of Cl through the dia- 
phragm increases. Increasing the c. d. increases the power consumption and also the 
wear on the graphite anodes. The latter may be reduced by placing the electrodes 
close to each other, impregnating the anodes to prevent penetration by the liquor, and 
completely removing sulfates from the brine and preventing the formation of chlorates. 
The diaphragms must he so constructed that the eoeff. of filtration at the top is about 
the same as at the bottom, and that it remains approx, const, in spite of the gradual 
clogging up of the pores. By protecting the diaphragm with a coarser filtering surface 
and by maintaining a warm moist atm. on the side of the cathode which is not working, 
the life of the diaphragm is considerably prolonged. A. P.-C. 

A twelve circuit battery charging board. Anon. Klee. Rev. 79, 106(1921). — 
Detailed illus. description. C. G. F. 

Some improvements in the Poulsen arc. P. O Pedersen. Electrician 86, 
6S4-6, 714-6(1921). — P. gives a short resume of his investigations on the Poulsen arc. 
As a result of these investigations a water-cooled Cu shoe is used on the C cathode. 
This shoe makes possible one-peak working of the arc by extinguishing the arc when it 
has traveled a definite distance along the electrode. D. MacRak 

Mercury arc rectifier vs. rotary converter. Anon. London Elec. Times June 9. 
1921; Elec. World 78, 231(1921). — The operation of the first steel cylinder Hg arc 
rectifier in England is described. It is shown that the rectifier is more efficient than 
the converter. C. G. 1*' 

Extrapolation and calculation of the concentration and yield of ozonizers. H 
Becker. BYw. Veroffentl. Siemens- Konzern 1, 76-106(1920). — The efficiency of 
an ozonizer is detd. by the concn. and yield of O* obtained when the app. is worked under 
definite conditions of frequency, tension, temp., humidity of the air or O employed, 
and velocity of gas in the ozonizer. fn order to reduce the time necessary for the detn. 
of the characteristic curves of an ozonizer, showing the relations of the concn. and yield 
of Oj resp. to the gas velocity, a method whereby the efficiency of the ozonizer at Midi 
velocities may be extrapolated from results obtained at low velocities is described. 
For certain velocities, the expenditure of energy in the ozouizer appears to be con'd. 
A comparison of two ozonizers can be made on their respective expenditure of energy 
per unit vol. of reaction space, which may be termed the wattage density. It is recom- 
mended that where a. c. of 500 frequency is available, or where the cost of elec, jwwer 
is low, the ozonizer should be worked at the highest wattage density passible. Where 
a. c. of frequency 50 only is available, a small wattage density should be chosen for work- 
ing the ozonizer. Expts. showed t hat from 30 to 35% of the energy supplied to an ozonizer 
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was absorbed by the glass walls of the app. This loss diminished with continued working 
of the ozonizer. When the wattage density employed exceeded a certain value, the 
concn. of 0, diminished. J. C. S. I. 

The theory of antenna radiation. A. Press. Electrician 87, 10(1921).— A brief 
note discussing the “galvanic" and “voltaic’’ effects. C. G. F. 

Transformer tanks of copper-alloy steel. R. V. Bincay. Eke. Rev. 79, 102(1921).— 
Steel containing from 0.15 to 0.25% Cu on account of its resistance to corrosion adds 
to the life of transformer tanks and helps to insure continued service under adverse 
atm. conditions. Cf. D. M. Buck, C. A. 15, 2626. C. G. F. 

Chart showing apparent resistance of large copper cables. T. H. Arnold. Elec. 
World 78, 28(1921). C, G. F. 

Hydroelectric development at Niagara Falls. John I. Harper and J. A. Johnson. 
J. Am. Inst. Elec. Eng. 40, 561-76(1921). C. G. F. 


Electrolytic preparation of cuprous oxide. J. Okaya, G. Kikuchi and K. Ishit. 
Japan 36,551, June 11, 1920. In the electrolytic prepn. of CujO, with Cu as negative 
pole, a satd. soln. of NaCl as electrolyte and current of 2 v. and 50 amp. per sq. ft. at 
80 °, the negative pole is packed with parchment paper, asbestos or pieces of porous 
earthenware, by which formation of reduced Cu is prevented. 

Apparatus for regulating the hydrochloric acid content of an electrolytic hath for 
alkali chlorate. Genzaburo Arai and Takasago Sluryokudenki Co. Japan 36,692, 
July 1, 1920. An inverted bottle contg. HC1 with inverted funnel is placed on the 
bath. Hr generated in the bath enters the bottle through the funnel and displaces HC1 
into the bath. 

5- PHOTOGRAPHY 


LOUIS DERR 

Structure of the photographic image. C. E. K. Mees. J. Frank. Inst. 191, 
631-50 ( 1921 ).— The relationship between the size, number, and arrangement of the 
particles of Ag halide in the photographic emulsion and the graininess of the image are 
discussed. Other factors which modify the image are also considered. Sections are 
devoted to the unexposed emulsion, the developed image, the graininess of the image, 
and the sharpness of images. Joseph S. Hepburn 

Reduction of sensitiveness of silver bromide by amidol and allied substances. 
UIppo-Craker. Phot. Ind. 1920, 505-6— Using 1/2000 solns., amidol reduces the 
sensitiveness to 1/200, triaminotolucue to 1/600, triaminobenzene and triaminophenol 
to 1/60-1/70, diaminorescorcinol less still, and mctol to Vi . Plates bathed with eryth- 
rosin still retain some color-sensitiveness after treatment with amidol, so that the 
method of development previously recommended, using a bright yellow light (C. A. 15, 
2394), is not applicable to such plates. J- S. C. I. 

Action of developing solutions on sensitiveness of silver bromide. LOppo-Cramer. 
Phot. Ind. 1920, 604-8.— Aik. solns. of quinol, metol, and edinol free from sulfite de- 
sensitize considerably, though less than amidol (cf. preceding abst.), pyrogallol solns. 
desensitize much less, and p-ammophenoi, glycine, and catechol hardly at all. Plain 
aq. solns. behave similarly if allowed to oxidize. Sulfite in as low coucn. as 3.5% 
almost completely prevents the desensitizing action, but the effect is only temporary, 
desensitizing starting as soon as the oxidation of the sulfite allows formation of developer 
oxidation products. The effect is, therefore, due to interaction between the Ag salt and 
theoxidation product. Quant, measurements were made with quinol («. e„ with its 
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oxidation product, quinone), and with metol. The fact that strongly oxidized amidol 
soln. is less effective than a fresh, slightly oxidized soln. is explained as due to the exis- 
tence in the former case of oxidized substance in colloidal condition and incapable of 
penetrating the film. The treatment with oxidized metol, and to a less extent with 
oxidized quinol, increased both the printing-out speed to daylight and the resulting 
density of the image. Quinone mixed with quinol has a sponger desensitizing action 
than quinone alone, but mixed with quinol developer or metol-quinol developer green 
solns. are produced, and there is no desensitizing. J. C. S. I. 

Desensitizing— an oxidation process. LOppo-Cramer. Phot. Ind. 1921, 259. — 
It is suggested that the action of desensitizers is an oxidizing action on the latent image, 
which is bleached if exposed to light in the presence of certain desensitizing dyes. Plates 
which are uniformly exposed, then dyed and then exposed to a subject, give reversed 
images showing definite sensitiveness. If AgBr diapositive plates are exposed, converted 
into iodide, and then stained, the Agl complex is strongly color-sensitive. J. S. C. I. 

Desensitizers. 15. Kosig and Lvppo-Cramer. Phot. Rundschau 1921, 37-8. — 
Dyestuffs of other classes than the safranine group (cf. C. A . 15, 808), contg. several 
amino groups, e. g., chrysoidine, arc somewhat active as desensitizers; those with only 
one anuuo group, such as Congo red, are quite without action. The replacement of the 
H of the amino group by methyl has no effect on the desensitizing power. J. C. S, I. 

, Desensitizing autochromes. C. Adrien. Bull. soc. franc, phot. [31 8, 110-2 
(1921). — Phenosafranine, already used as a desensitizer in developing ordinary plates, 
is highly successful for autocliromes. The colors arc unchanged, and the staining of the 
plate due to the dye disappears in the acid permanganate bath. The appearing of the 
image and its development may be followed by the eye. Development is retarded 
about one-third. L. Derr 

Photographic plates for the extreme ultra-violet. J. Duclaux and P. Jeantrt. 
J. phys. radium 2, 156-9(1921). — Ordinary plates are soaked 4 hrs. in 10% H:SO 
(66°), at an av. temp, of 25°. a little higher at first and lower at the end. They are 
then withdrawn and washed 30 min. in a very gentle current of water. Drying is rapid 
because of the small amt. of gelatin left on the plate. The film is uniform and very 
sensitive to the extreme ultra-violet, but is very tender, and just before development 
may be protected by flowing with collodion, which docs not affect development if the 
plate is immersed in the developer before the collodion is dry. Because of the removal 
of most of the absorbing gelatin, the sensitiveness to these rays is increased at least 
K)0~fold. Twice this increase was obtained by coating the film of an ordinary plate 
with a non-aqueous blue-fluorescing substance; esculiu in glycerol or simply a few drops 
of any fluorescing machine oil may be rubbed over the plate. Before development the 
plate must be cleaned with ether and ale. Excellent results were obtained. I,. Derr 


SpOrj., Hans: Praktische Rezeptsammlung fur F«ch- und Liebhaber-Photographen. 

6th lid. rev i zed and enlarged. Leipzig: I5d. Liesegangs Vcrlag M. Eger. M la, 
bound M 18. Tor review see Papicr-Ztg. 46, 224G(1921). 


Photography. I, Ratier. Brit. 148,462, July 10, 1920. In a modification of 
the ozobrome process, the alum is omitted from the bath in which the C paper is im- 
mersed, and the paper is impregnated with the reagents of the ozobromic bath, with- 
out alum, and kept until required, being immersed in HjO or in a soln. of one of the con- 
stituents of the ozobromic bath prior to u.sc. Otic or more reagents, t. g., the diebromatc. 
may be omitted from the bath and the paper subsequently treated with this reagent 
or with other reagents not previously included. For the paper, gelatin can be replaced 
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by albumin, gum or other mucilaginous substances, while the pigments can be contfti- 
uted by inert coloring matter in powdered form other than C. A formula is- specified 
containing amber, glue, gelatin, soap, sugar, coloring matter, KBr, KjFe(CN)j, and 
HjO. The silver print can be reinforced or weakened in a bath containing formol, 
"hydroxyl,” chrome alum, and H 2 0. 

Photography. Rnao Nishino. Japan 36,472, July, 16, 1920. The exposed 
and developed film is washed with HjO and immersed in an ale. soln. of I until the sur- 
face of the film becomes white. It is then immersed in KI soln. (3KT in 28 H 2 0) for 3 
min. then in HgCh sohl. (1.8 HgCU in 28 H 2 0) for 5 min., producing HgKI, aud washed 
with HjO during 1 hr. The film is tinged with yellow color. 

Color photography. F. E- Ives. IT. S. 1,376,940, May 3. Color photographs 
or motion picture films are formed of two blended or blendable images, one consisting 
of a dichroic image showing two secondaries and the other showing the third secondary. 

Photographic transfer printing plate. R. John. U. S. 1,374,853, Apr. 12. A 
photographic record of lights and shades adapted for use as a transfer printing plate is 
formed by hardening portions of emulsion adjacent the light-affectcd. sensitive content 
of a photographic emulsion with a developing reagent such as pyrogallic acid, together 
with a neutralizing agent such as NasCOj and Na>SO- in sufficient amt. to control the 
action of the hardening agent without entirely neutralizing it. 

Photosensitizing dyes. E. Q. Adams and H. L Haller. U. S. 1,374,871, Apr. 
12; cf. C. A. 14, 1793. Lepidine methiodide or elhiodide or />-tolulepidine methiodide 
when treated in MeOH soln. with strong bases such as Na or K methylate 
or ethylate or hydroxide or Ag 2 0 and heated yields dyes of the isocyanine type adapted 
for use with photosensitive compns. U. S., 1,374,872 relates to similar dyes prepd. 
with the additional use of CH 2 0 or CHCl* to promote the dye-forming reaction. The 
characteristic absorption max. of this class of dyes is about < 000 A and their sensitization 
max. approx. 7400 A. 


6 INORGANIC CHEMISTRY 


H. I. SCHLESIXGBR 

Some questions of nomenclature in inorganic chemistry. Arthur Rosenheim. 
Berlin. Z. an gnu. Chem. 33, Aufsatzteil, 78 0(1920). — R. agrees with Stock (C. A. 14, 
194!) that reform is needed but criticizes the latter's use of figures to indicate valence 
in names, e. g., iron (2) sulfate for ferrous sulfate, on the ground that it is confusing and 
based on hypothesis; R. and Koppel use names which are merely written-out formulas, 
as 2-iron-3-oxide for ferric oxide —Remarks on the foregoing. Alfred Stock. Berlin. 
Ibid 79-80. — Reply to Rosenheim. Austin M. Patterson 

A system of molybdates. S. Postkrnak. Compt. rend. 172, 597-9(1921); cf. 
C. A. 15 , 810, 903. — Forsen (C. A. IS, 2042) expresses the compn. of all complex 
molybdates in terms of more or less satd. salts of the 2 acids Moi-OeHn and Mo 3 OuH s . 
P. believes that it is impossible to express the peuta-, hepta-, undeca-, or tndeca- 
molybdates in this manner. He shows, that, while the results of different investigators 
are fairly concordant, the water content of For sen’s proposed mixed salt differs from 
the observed results, The acid reaction to phenolphthalein of polymolvbdates, which 
Forsen attributes to incomplete neutralization of these polybasic acids, is really due to 
the formation of higher complexes in acid sola, and the decompn. of these complexes 

on the addition of alkali. _ , 

Preparation of aluminium carbide and of marsh gas. O. Orouss. Z. thysti. 

client. Unterrkht 34, 7fi-77(li>21). — A mist, of 4 g. A1 tilings aud a pinch of KCIO, 
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4- Fe is ignited in an atm. of COj. The operation is carried out in a large battery jar 
the bottom of which is covered with three pads of asbestos. The ignition is started 
by touching the KClOs + Fe with a glowing wire, and the stream of CO* is played over 
the aluminium powder. The CO? is reduced and the carbon reacts with part of the 
aluminium to form ALCj. The powder is finely ground in mortar and when treated 
with water (heating gently) liberates methane — >ALCi -|- 6H1O = 3CH4 + 2A1iOj. 
About 70 cc. of CH4 can thus be obtained. S. Morgulis 


Solubility of graphite in molten iron (Ruer, Biren) 9. 


Asch, W. and Asch, O.: The Silicates in Chemistry and Commerce. London: 
Constable and Co., Ltd. $6.75. For review see Eastman Kodak Co. Abst. Bull. 6, 
331(1920). 

7— ANALYTICAL CHEMISTRY 


WILUAM T. HALL 

Bromometric determination of salicylic acid. LM.Kolthoff. Utrecht. Pham. 
Wefkblad 58, 699-702(1921). — A study of the detn. of salicylic acid with Br (Presenilis 
and Grunhut, Z. anal. Chon. 38, 298 (1899)) showed that the amt. of excess of Br has 
little influence, but that the degree of acidity is very important. Addition of 2-6 cc. 
of 4 N HCl per 50 cc. of titration sotn. gives a suitable acidity. To det. very small amts, 
of salicylic acid or salicylates (0.012-0.008 N), add to 25 cc. of sample 25 cc. of 0.1 A T 
KBrOj, 1 g. of NaBr and occ. (not more) of 4 iV HCl. Let stand 5-10 min. in a stop- 
pered flask, add quickly 5 cc. of N Kl and titrate with 0.1 N NajSsOs. Starch should 
be added till near the end of the titration. Julian F. Smith 

Sodium salicylate as a reagent for manganese, even in presence of zinc. C 
van Zijp. Buiten7.0rg. Pharm. Werkblad 58, 098(1921). — Salts of Mn give long, 
pale-green needles in star-shaped clusters when treated with Xa salicylate and NIL. 
If Zn is present, ppt. with Xa salicylate on a microscope slide, expose to NIL till the 
ppt. dissolves, and place under the microscope. Greenish brown needles soon appear 
around the edge of the drop if Mn is present. Julian F. Smith 

Oxidimetiic determination of manganese In hydrofluoric acid solution. I. Josef 
HolluTa and Josef Obrist. Deut. Tech. Hochschulc, Rrtimi. Monalsh. 41, 555 71 
(1921). — The reaction MnO," -f- 4Mn* f 4- SI l 4- » 5Mn + t+ + 4 HjO proceeds in the 
presence of an excess of F " with the quant, formation of a complex ion MnlL"~. Thi> 
fact is made the basis of an oxidimctric detn. of Mn. in which the slightest excess <>f 
KMnO< in the yellowish red liquid at the end of the reaction is detected by means of 
a small pocket spectroscope. The neutral or slightly acid Mn soln. (not over 0.2 g. 
Mn) is dild. in a S50-UXx)-cc. (•rlemneyer to 300 cc., 5-10 cc. HtSO< (1:7) and 5 g. 
NH«F are added and the mixt. is titrated with 0.1 N KMn()« in the cold, with the flask 
so arranged that the contents can be viewed in front of an electric lamp by the spectro- 
scope. At first the KMnOt is decolorized at on r c and the spectroscope is not used unt il 
the liquid begins to show a yellowish red color (after V* of the KMnO« has been added)- 
When the absorption lines from a drop remain more than 5 minutes, the titration is 
ended. The lines to be observed are the 2nd and 3rd (547.3 and 622.fyi/<). The follow- 
ing conditions must be ob served excess of 1* ", low II *■ ronen., low temp, and large 
diln. The presence of large amts, of Fc ! * * and of Cl - and NOj" do not disturb the 
quant, nature of the reaction. C. J- ^’i:m 

Sodium salicylate as a reagent for aluminium. C. van Zijp. Buitenzorg. Pharm. 
Weekblad 58, 694-8(1921). - -A soln. of Na salicylate gives with A1 salts a ppt. of Ihic 
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needles which duster into spheroids. CsCl favors the crystn. The crystals are sol. 
in presence of excess Na salicylate. Salts of Fe and Cr also give ppts., but they are 
distinguishable by their color and cryst. form. Small amts, of Fe may be detected in 
Al by the brown color they impart to the crystals. The ppt. obtained from A1 can be 
easily identified under the microscope. Treatment with NH, aids in the differentiation 
from Fe and Cr. Julian F. Smith 

Rapid analysis of commercial aluminium. Giorgio Malvano. Giorn. chim. 
ittd. applkata 3, 102-3(1921). — The methods at present in use for the detn. of Al are 
very long and not very precise. The results are generally high. M. proposes to det. 
the amt. of Al for com. purposes by difference after detg. Si, Fe and Cu. C and Na occur 
generally in such small amounts as to be negligible. His method is as follows: Dissolve 
1 g. com. Al in a porcelain dish with 30-31 cc. of an oxidizing mist, composed of 100 cc. 
1.42 HNOi, 100 cc. 1.2 HC1, and 000 cc. 25% H ,SO, in the cold (the reaction produces 
great heating), and towards the end of the reaction at a moderate temp. Then evap. 
upon the sand bath until white fumes of SO] are given off, which arc allowed to continue 
for several min. After cooling, take up with 100 cc. boiling 11,0 containing 3-1 cc. 
1.84 HjSO*. bring to boil for a few min. until the Al is completely dissolved, and filter. 
Subject the filtrate to electrolysis at the ordinary temp, with a current of 2.5-3 v, and 
1 amp. Within 1 hr. with a rotating cathode, and within 2 hrs. at the most with a fixed 
cathode, the Cu is completely deposited, and is generally shining and unoxidized if 
the operation has not been pushed too hard. Det. the Fc in the H : -SO. soli], free of 
Cu by means of KMnO<, after having reduced the Fe as far as possible with pure Zn 
(1 g. is more than sufficient) and a few cc. coned. H;SO<. SiOi remains upon the filter 
from the earlier filtration together with a little graphitic Si and sometimes traces of 
AljOi. Calcine this filter residue before the blast and weigh. Ordinarily the wt., 
ealed. as SiOt, is sufficiently accurate, if the residue is treated with a few drops of coned. 
H-SO.and a few cc. HF, calcined and w eighed again, SiOj and hence Si being obtained 
by the difference between the weighings before and after treatment. For exact work, fuse 
the residue upon the filter with 1 g. Na,COj to change the graphitic Si to SiOi. Treat 
the fused mass with acidulated HiO, dry, ignite, and proceed as above. Ordinarily 
the method is sufficiently accurate, and with a rotating cathode requires 2-3 hrs., and 
not more than half a day with use of a fixed cathode. The method is not complete for 
special aluminiums which show (on previous qual- tests) appreciable amts, of Pb, Sn 
or Zn. These must be detd. by the usual methods. Robert S. Posmontier 

Notes on the determination of aluminium in its salts. Alfred Tingle. J ■ 
[nd. Eng. Chem. 13, 420-2(1921).— Four methods were tested for the titrimetric detn. 
of Al. The most suitable method is one said to have been adopted itt the German 
Pharmacopeia. To 100 cc. of the boiling soln. add dropwise 5 cc. of said. BaCl. soln. 
and 4 or 5 drops of 0.1% phenolphthalein soln. and titrate the hot soln. with NaOH 
which is not over 0.5 N. . T. H. 

The determination of cobalt and nickel in cobalt steels. G. E. F. Lundell and 
J I HomtAN. U. S. Bur. Standards. J. Ini. Eng. Chem. 13, 540-3(1921).— Alter 
the removal of the SiO, and WO, from the oxidized HC1 soln. of the steel, Fe and Mo 
are removed for the most part by treatment with ether. The soln. is then evapd. with 
H,SO, and oxidized by treatment with KAO,. The dtld. soln. is poured into hot NaOH 
soln. and the ppt. dissolved by means of H.„S(>< and NaHSOi. Cu is removed by treat- 
ment with HiS and the residual Fe by double pptn. with NH.OH. The Xi and Co are 
thea deposited electrolytically and, after dissolving the weighed deposit, the Xi is ppt 
a 9 dimethylglyoxime salt. Provision is made for the recovery of Ni and Co from t re 
SiO, ppt. and from the electrolyzed bath as well as for the accurate detn. or Lr^V ^u, 
and Mn in the same portion. 
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Improved Denig€s test for the detection and determination of methanol in the pres- 
ence of ethyl alcohol. Robert M. Chapin. U. S. Dept. Agr. J. Ini. Eng. Chem. 13, 
543-5(1921). — The test depends upon the oxidation of MeOH to HCHO and testing for 
the latter with the Schiff-Elvove reagent. In the new procedure, 0.2 cc. of 85% H s PO«. 
is used instead of 0.2 cc. of coned. H*SC >4 and the oxidation with KMnCb is given 30 min. 
instead of 3 min. because the max. yield of HCHO is obtained by slow oxidation with 
low hydrion concn. Methods of procedure are given to prevent interference of carbo- 
hydrates, glycerol, formic and acetic acids, formaldehyde, terpencs, phenol, fusel oil 
and acetone. W. T. H. 

The determination of small amounts of lead in brass. Francis W. Glaze. J. 
Ind. Eng. Chem. 13, 553-1(1921). — The usual method of depositing PhOj from HNOj 
solns. has been found to give good results with samples of low Pb content. A current 
of NDico = 1.5 amp. at 2.9-3 volts is recommended. A sample of 8.043 g. is taken 
and the electrolyte contains 5 cc. of coned. HNOj in about 100 cc. of soln. \V. T. H. 

Separation of silicon, tin, titanium and zirconium from one another by the sodium 
carbonate method, Paul Wenger and Jules Morel- A nn. ehim. anal. chim. app. 3, 
139-42(1921). — The oxides of these 4 elements were fused singly, in pairs and all 
together with Na^COj. The mixts. were heated 1 */j hrs. over the Bunsen flame and an 
equal time over the blast. After allowing the melt to cool below 100°, the crucible was 
filled */t full of water which was heated to boiling in the crucible. In this way the 
melt was easily detached from the crucible. .Silicon was converted into sodium silicate, 
entirely soluble in water. Stannic oxide was partially converted into sodium stannatc 
but a considerable part was left in the insol. residue. The oxides of Ti and Zr did not 
form water-sol. Xa coinpds. By careful fusion with KHSO 4 , Zr and Ti oxides can be 
made sol. in water but SnO* is scarcely affected. A fairly accurate separation can be 
made as follows: Fuse the oxides of these 4 metals with 0 times as much Na 3 COj, 
treat the melt with water and filter. Ev:q>orate the filtrate with HNOj and, after the 
dehydration of the silica, treat with HXOj and filter off the silica and tin oxide. Det. 
the wt. of the former by treatment with HF and !IuSO« in the usual way. In the same 
crucible contg. some SnOj, calcine the residue of Ti, Zr, Sn, oxides obtained from the 
Na 2 COj fusion, weigh and fuse with IS times as much KIISO 4 . Dissolve the melt in 
water and HXOj, filter and weigh the residual SnOj after proper ignition. Neutralize 
the acid soln. very carefully and ppt. the Zr by means of H 2 0*. In the filtrate ppt. 
the Ti by means of NH«OH. W. T. H. 

Further experiences with the determination of copper by means of potassium 
thiocyanate f in the determination of invert sugar). G Hruhns Centr. Zuckerittd. 29, 
34-5, 85-8(1020). — B. has again found that 10 g. of cane sugar reduces 37-39 mg. of 
Cu, using not only gravimetric methods but also that of Bruhns (cf. C.A. 15, 351). 
Therefore, the reducing table based on this method is correct in its entirety. The differ- 
ent values obtained by various investigators (11-45 nig. Cu) can tic attributed to the 
difficulties encountered in the gravimetric detn , and also to the insufficiently pure 
Scignctte salt used. This latter factor is esjiccially significant if the solns. to be tested 
bind some of the iodine. In any case the titer of the 20 cc. of Cu soln. should be made 
as carefully as and similarly to the actual detn. Hoc. cil.) Distd. water should be used; 
the thiosulfate must be pure and give a clear aq soln. on the addition of I cc. of .V NaOH 
per I. and under const, temp, conditions remain unchanged. The starch used should 
be of the finest quality, giving dear solns. The calm, of the amt. of thiosulfate used 
to Cu by means of Herzfeld’s, Baumann’s or Schrefcld’s tables gives values practically 
identical with those obtained by use of Bruhns’ tables. John M. Krno 

0,0'-Diiododiethyl sulfide and its application to the detection and determination 
of yperite. V. Grignard, G. Rivat and G. Scatchard. Ann chim. 15, 1 18(1921) - 
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When 1 g. of (CsH«Cl)«S (A) in 10 g. of glacial AcOH is heated with 6-7 cc, of 67% 
HI at 50-70°, a yellowish oil is deposited which solidifies on cooling to a cryst. mass of 
(CtHiI)iS, m. 62° after recrystg. from EtOH, sol. in EtOH and AcOH, very sol. in EtA, 
insol. in HA and stable in the light when pure. The Cl atoms of A are much more 
reactive than those of EtCl, or PhCHjCl, and even with 7% HI the reaction is complete 
in a few min. A 6% soln. of NaI.2H20 apparently reacted more rapidly than 7% HI. 
Thiodiglycol, (C.HiOH).S, (B), reacts similarly. For quant, detns., weigh 0.7-0.8 g. 
of B into a 50-cc. flask, add 5 cc. of 54-55% HI, and heat for 1.1-20 mins, at 70-76°, 
cool, filter, wash with H : 0 until neutral, and titrate the free I in the filtrate and washings 
with 0.1 IV NaiSiOa, then titrate the excess HI with .V NaOH. If A is the vol. of N 
NaOH used, and B the vol. of 0.1 N NaiSAi, while do and % are the corresponding 
values from a blank detn., the amt. of R present is 61 [Ao - A — (B — Bo)/20] mg., with 
a max. negative error of 5%. The free I is probably due to a slight hydrogenation. 
For the detn. of A, whether made from B or from S chlorides, about 1 g. (wt. = P) 


of sample is introduced into a small flask with an air condenser, with IS cc, of glacial 
AcOH and exactly 3 cc. of 5-1% HI, and the whole heated IS mins, at 70°. After cool- 
ing, the contents of the flask are washed into a 500-cc. volumetric flask containing 
exactly 100 cc. of CC1, and about 200 cc. of H»0. After soln. of the ppt, the flask is 
filled to the mark with HjO, shaken well, and 50 cc. of the a<|. layer treated with 10 cc. 
of 10% NaNOi. The liberated I is extd. once with 20 cc. and 4 times with 10 cc. of 
CCli, the united CC1, solns. washed once with 100 cc. of HA and the I titrated with 
0.1 N NaAOi, the vol. used being .4, cc. The CC1, soln. in the 500-cc. flask is then 
sepd. carefully, the aq. soln. washed with a little CC1, which is added to the main soln., 
and the combined CCL, solns. are titrated with 0.1 NNa-SjOj, the vol. consumed being 
Arcc. A blank detn. of the total I in 5 cc. of the HI soln. used is made, using 15 cc. of 
AcOH and 10 cc. of 10% NaNOi, the 0.1 -V Na.SAi consumed being At cc. The % 
of A in the sample is then 0.82/P 1 10,1„ + 1 .5 - (XA , + A >) |. Derivs. of A containing 
additional Cl undergo incomplete reaction with HI and hence titrate partially, 15% 
of those superchlorinated compds. increasing the apparent % of A by 2.5-3.0%. For 
detecting A in aq. solus, obtained by washing earth, food, metals, wood, clothing, etc. 
with H-0 or by passing contaminated air through HA 1 cc. of 30% NaT.2HA soln. 
is added to 4 cc. of the aq. soln. and heated to 00-70° for a few seconds. A turbidity 
appears on cooling, which will indicate a concn. of 0.0375 g. per 1. For work in the 
field, where heat may be unobtainable, the Xal soln. is modified as follows: To eO g. 
of the 30 % Nal soln. add 30 drops of 7.5 CuSO, soln. The ppt. formed soon dissolves, 
giving a clear soln. colored by I. Any turbidity is filtered off after several hrs., after 
which the reagent keeps indefinitely if protected from light. At 21 °, aconcn. of 0.062.) 
g of A per 1 gave a turbidity in 3.6 mins., while 0.025 g. per I . gave a visible reaction 
in 7 7 mins. If contaminated air is passed through the reagent, the turbidity soon 
assumes cryst. form and is difficult to see. This is avoided by using a reagent contain- 
ing 20 g. Nat 2HA. 1-64 g. CuSO,, and 2 cc. of 35' i gum arable soln. in 200 cc., the 
gum arabic maintaining the coiloiJal nature of the iodn.ed A. I lie reaction is no 
given by B unless the concn, reaches 1 %, nor by trichloromcthyl chloroformate , cMoro- 
picrin, chlorinated Me and fit sulfates, acrolein, chlorinated phcnylarsmes, or PhCH.Br. 
Dicbloro- or dibromocthvlarsines give a permanent turbidity in concns. of 40 g. per . 
Chlorinated phenylearliylaminc gives a turbidity when the concn is 20 times the 
. . . M. R. Schmidt 

soly, of A. 

Detection of methanol in spirits. F. Hahn. Pham. Zlg 66, 134-5(1921) ; /. 
Chem, Soc. 120, II, 281 ,-Tl.e fact that the presence of HC1 interferes with the sens, 
ness of the morphinc-H.SO, reagent used for the detection of CH A resulting from the 
oxidation of MeOH, as mentioned by Kabe. has been known for some time, for 
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which reason morphine sulfate, not the hydrochloride, should be used in prepg. the 
reagent. W. O. E. 

Detection of methanol in spirits. F. Rabb. Pharm. Ztg. $ 6 , 135(1921).; J. 
Chcm. Soc. 120, II, 281. — A reply to Maue (C. A. 15, 1373); the author is quite aware 
that the resorcinol- sulfuric acid test is not new, but he recommended it as a useful con- 
firmatory test for CHaO. W. O. E. 

Detection of methanol. G. Maub. Pharm. Ztg. 66, 169(1921) ; J. Chcm. Soc . 120, 
II, 281. — A reply to Rabe (cf. preceding abst.). Under definite conditions and in the 
presence of excess of HC1, the magenta-SOj acid reaction is characteristic of CHjO. 

W.O.B. 

Volumetric determination of oxalic acid. A. Abeemann. Ber. pharm. Ges. 31, 
130—1(1921) ; J. Soc. C-hem. Ind. 40, 368A. — To the oxalic add or oxalate soln. in a 
100-cc. flask, add 30-40 drops of 5 N HNOi, and a measured excess of 0.1 N Hg(NO,) t 
soln., contg. sufficient HNO* to produce a clear soln.; then follow with about 50 cc. of 
satd. KNO 3 soln. and sufficient H 4 0 to made 100 cc. Let stand for 15 min., filter, and 
titrate an aliquot of the filtrate with N NH 4 CNS, using ferric ammonium sulfate as 
indicator. W. O. E. 

Interference of phosphates in the detection of manganese, and its avoidance. 
Th. Sabautschka and H. Niesemann. Ber. pharm. Ges. 31, 30-6(1921); J. Chcm. 
Soc. 120, II, 278. — The failure to detect Mn in the presence of an excess of Ba or Sr 
phosphate, when the sepn. of HjPO« is conducted via Schmidt, is obviated by the follow- 
ing procedure: The ppt. obtained with NH 4 sulfide is dissolved in 5% HC1 and filtered 
from insol. Ni and Co sulfides. The soln. is then evapd. with 2-3 g. coned. HtSO< and 
a like quantity of satd. K 2 S0 4 soln. until white fumes are evolved, any ferrous Fe being 
previously oxidized by HNOj. The mixed sulfates obtained are extd. with ale. to re- 
move HtSOi (small quantities of Mn and Zn sulfates and most of the Cr also pass into 
soln.). The residue insol. in ale. is extd. with dil. HC1 and the insol. sulfates of Ba, Sr 
and Ca are filtered off. From the filtrate Fe, A1 and Cr are pptd. with NH*, and then 
the sulfides of Zn and Mn and H 3 PO« with sulfide. The final filtrate contains Ca 
and Mg. W. O. E. 

Sodium acetate method for the separation of the bivalent metals from the tern- 
lent metals in the ammonium sulfide group. Tit. Sabautschka. Ber. pharm. Ges 
31, 36-7(1921); J. Chan. Soc. 120, II, 278. — The Na acetate method described by 
Marcri (cf. Boll. chim. farm. 59, 385) for the sepn. of Fe, A1 and Cr from Zn, Mn, etc , 
is useless in the presence of Cr, as this metal is pptd. not at all when alone, and only 
partly in the presence of Fe and Al. W. O. E. 

Identification of acetaldehyde and formaldehyde in organic liquids and mixtures 
by means of new, extremely sensitive, color reactions. Emttlio Pittarblu. Arch, 
farm. sper. 30, 1-18-00(1920); cf. C. A. 15, 1869. — AcH may be detected by adding, 
to 25-30 cc. of the approx, neutral liquid to be tested, successively 5 to 6 drops of satd. 
(about 0 . 1 . V) phenylhydrazine hydrochloride soln., satd. diazobenzenesulfonic acid, 
25% NaOII soln , and 50% MgSO< soln. ; the last may be omitted if the color appears 
after addition of the alkali hydroxide. A crimson coloration results, this beginning 
to appear almost instantaneously, although the reaction is complete only after sonic 
mins.; with the MgfOH)j, this yields a violet lake. In absence of either AcH or phenyl- 
hydrazine, only a yellow coloration is produced, this remaining unchanged by CHjO 
or acetone. The reaction is capable of detecting 1 pt. of AcH in 350,000 pts. of soln , 
or 1 pt. of phenylhydrazine in 70,000 pts. of soln. To detect CH|0, 25-30 cc. of the 
liquid under examn. are treated in order with f> to G drops of satd. phenylhydrazine 
hydrochloride soln., 1% metol soln,, 25% NaOH soln., arid 50% MgSO* soln., here, 
too, the last may be omitted if it is unnecessary. In presence of CHjO a blood red 
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coloration is formed, this giving a blue lake with the Mg(OH)., The reaction is capable 
of detecting l part of CH,0 in 1,000,000 parts of soln., 1 part of phenylhydraeine in 
250,000 pts. of soln,, and 1 pt, of metol in 300,000 pts. of soln. The above reactions may 
be applied directly to org. liquids and mists., such as urine, wine, milk, spirits, beer, 
foods, etc. J. C. S. 

Detection of acetone by degradation to derivatives of formic acid. Emilio Pit- 
TAREIXI. Policlinic o 27, 1017-9(1920). — Acetone is converted by Cl, Br, or I in strongly 
aik. soln, into CHCb, etc. Excess of free halogen is removed and the halide is detected 
by warming with phenol and subsequent heating with alkaii hydroxide, by the earbyl- 
amine reaction, or by reduction to C,H, (with Zn and NH, chlorides). J. C. S. 

Use of the silent electric discharge for the detection of fire-damp and for gas analy- 
sis. G. Eh.w*inandH. B8CKKK. Wiss. Veroffentl. Siemens Concern 1 , 71-5(1920).— 


Variations of current strength occur when CH, is present in the air flowing through a 
Siemens Oj tube in which a const, p. d. is maintained. Such variations of current 
strength are obtained with gaseous mixts. in which chem. action can take place between 
the constituents. The presence of H or CH, in air causes a considerable increase of 
current strength. The variations of current strength can be detected by means of a 
galvanometer of the thermo-elec. type. By employing an intensifier tube in conjunc- 
tion with a relay, signals can be operated indicating the presence of certain gases. The 
variations of current strength may also be used to det. the conen. of the gas admixed 
with the air. ' J. S. C. I. 

Technical gas analysis, based on the measurement of thermal conductivity. M. 
M&U.E*. Wiss. Verijfentl. Siemens Konzern 1, 147-53(1920).— A method of technical 


gas analysis, especially for the detn. of H, CO ; , and CH,, is based on the difference in the 
respective thermal conds. of certain gases. CO, N, and O are not differentiated from 
one another by the method, which is based upon the different cooling effects experienced 
by two exactly similar heated wires contained resp. within one of two exactly similar 
very narrow cylindrical metal chambers and surrounded resp. by the gas to be investi- 
gated and a standard gas (cf. C. A . 14, 1500, 3029). Air, or the gas under investigation, 
freed from the impurities, may be used as standard gas. Convection effects are elimi- 
nated as far as possible. The two wires constitute two arms of a Wheatstone network 
in which a constant dec. current is maintained, and the galvanometer scale is calibrated 
so that the deflection gives directly the percentage of one constituent present. The 
method is applicable only to gases contg. known constituents. With a portable app. 
a detn. of H in air can be made in 2-3 sees. The method can be used for indicating and 
controlling the combustion in furnaces at a distance. J. S. C. I. 

fTh« determination of sulfur dioxide and sulfur trioxide in the gases from pyrite 
burners and in oleum. A. Sands*. Chm.-7.tg. 45, 201-3(1921).— The methods 
commonly employed for the determination of SO> and SO, in the presence of one another 
usually involve 2 titrations with 2 different standard solus. The proposed method can 
be carried out with a simple apparatus and onlv 1 standard soln. The gas ts aspirated 
into 10 cc ot 0 1 N NaOH dild. with 200 cc. of water. It is convenient to use for the 
absorption a vessel shaped like a Wottife bottle with a stopcock at the bottom through 
which the soln. can be withdrawn. It is convenient also to aspirate the gas by allowing 
water to flow from a large bottle with stopcock at thebottom and connecting the mouth 
of this bottle with the absorption bottle. The middle hole of the latter is closed 
a stopper during the absorption but opened when the liquid is withdrawn. The third 
hole of the Woulfc bottle is connected with the supply of gas. By measuring ■ 
of water flowing from the aspiration, the voi. of gas is detd. The gas is a5 9' r3 e 
the NaOH soln,, which at first is colored yellow by the addition of methy ora g , 
turns pink. This gives the NaOH necessary to form NallSO, and NarSO, from t 
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SO* and SOj. Then the neutral sola, is transferred to a flask and treated with HgCl 
sotn. whereby the following reaction takes place, NaHSO* + HgCU — >-HgCl.NaSOj + 
HC1 and the liberated acid is titrated with NaOH, showing the SO* content. In the 
analysis of oleum the dild. soln. is first titrated with NaOH, using methyl orange 
as indicator, and then treated with HgClj as just outlined. W- T. H. 

Method for rapid analysis of graphite. G. B. Taylor and W. A. Selvig. U. v S. 
Bur. of Mines, Bull. 112, 43-5(1920). — The following method is used at the Pittsburgh 
Lab. of the U. S. Bur. of Mines: If much gang is present the sample is ground to pass 
through a 60-mesh sieve. Moisture is detd. by heating 1 g. in a weighed Pt pr porcelain 
crucible. Vs in. deep by 1 Vs in. wide, for 1 hr. at 1 05 The crucible is cooled in a desicca- 
tor over H2SQ4 and the loss of wt. noted. Volatile matter is detd. by heating the dry 
graphite for 3 mins, in a muffle furnace at 800°, cooling as before, and noting the loss of 
wt. Ash is detd. by heating the non-volatile residue at 800° until all the graphite is 
burned away. Graphitic carbon is taken as the difference between the sum of the per- 
centages of moisture, ash, and volatile matter and 100. Graphitic carbon in an ore is 
detd. by heating 0.2-1. 0 g. in a 100 cc. evapg. dish with 25 cc. of HCl (1 : 1) on a hot 
plate for 15 min., filtering the inixt. through ignited asbestos and washing the residue 
with hot water. The filter and residue are transferred to a porcelain or Pt boat, dried on 
a hot plate, transferred to a combustion tube (contg. fused PbCrOi to retain any S 
present), and burned in a stream of O. The CO: formed is passed into a weighed potash 
bulb contg. 30(c KOH soln. and weighed. Graphitic carbon is detd. in a concentrate 
by placing 0.2-0. 0 g. of the sample in a small Erlenmeycr flask, adding about 25 cc. of 
ether, corking loosely, and allowing to stand for */> hr., shaking at intervals. The 
mixt. is filtered through ignited asbestos, the residue washed with ale, and distd. water, 
then treated with acid to remove carbonates, and the detn. continued as described 
for ores. J. S. C. I. 

Collection and examination of rock dust in mine air. W. A. Selvig, F. D. Osgood, 
and A. C. Fibldnbr. Repls. of Investigation*, Bureau of .1/tntrs No. 2122, 7 pp.(l92tl). 
Dust samples arc obtained in connection with investigations regarding pulmonary 
disease by drawing a known quantity of mine air by means of a calibrated air pump 
through a glass lube 2 s '/in diam. The tube contains UK) g. sugar passing a l-l -mesh 
screen and remaining on a fio-rncslt sieve. The sugar is supported in the tube by means 
of two monel metal screens, the lower 20 -mesh and the upper 70-mcsh. The air is 
drawn through the sugar filter at the rate of 1 cu. ft per min. and ordinarily 15 cu. ft. 
are aspirated. After collection, the sample is treated with formalin to prevent bacteria! 
growths. The dust is detd. by a counting cell. The factor used in multiplying the av. 
number of dust particles in 1 /* of the field is 2.000,000. Results are reported to millions 
so the factor becomes 2. A blank is made on the sugar. All dust counts are reported 
in millions of dust particles per cu. m of air As few particles larger than 10 microns 
in diam. reach the lung the particles arc riqiorted as particles over 10 microns and under 
10 microns. The hand sampling pump and its calibration are fully described, aho the 
method of collecting the dust samples and the form of rcjxirt. W. H. Boynton 

Comparative examination of analytical methods applied to metallic alloys. I. 
Determination of manganese in pig. F. Gkaziani and L- Losana. Ciorn. <«/»i 
tnd. applicate 3, UK 52' 1921). --The methods examd. were the following: (a) gravimetric 
(1) as MiuOi, (2) as MnSD,, <;’,f as MnjP/b; lb) direct volumetric, (4) Volhard, (5) 
Volhard-WolfT-SchofTel-Don rth, '>)i Campredon, (7) Vol hard -Wolff, (8) Cadet and 
Rodicq; U) indirect volumetric, f.n Kimrre, (10) Hampc-l-kenn, (Ford-Williams); (4) 
oxidation, (II) Rcrldropand Ramage. fas Hi tetro\ide).U2) Schneider (titrate with AsA, 
also titrate with HjOj.j, < 13) Procter Smith bit 50\ also at WMIO®). (14) colorimetric 
with Bi/)», (15) Marshall and Walter calorimetric with f\lf<).4W Samples of gray 
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pig of high, medium and low Mn content were made the basis for comparison of the 
methods. The authors drew the following conclusions: (1) The gravimetric methods 
are the most precise but are too long for ordinary use. (2) The best method for ordinary 
use is Volhard's. (3) Campredon’s is a modification of Volhard’s which Shortens it 
considerably yet gives very good results. (4) Reddrop and Ramage’s method is suffi- 
ciently exact, but a little too long. (5) Proctcr-Smith method is recommended for 
rapid controls as it gives sufficiently satisfactory results if followed out according to the 
procedure of G. and L- Robert S. Posmontirr 

Guanidine carbonate as a standard alkali. A. H. Dodd. J. Soc. Chem. Ind. 40, 
89-90 T(1921). — Guanidine carbonate, (NH : C(NH 2 ) 2 ].H 2 CO?, when prepd. from CaCtt! 
is very pure, contains no HoO of crystn. and is not hygroscopic. It behaves as a mono- 
acidic base when titrated against acid with indicators such as methyl orange, Congo red 
and alizarin red. It is certainly accurate enough for use as a standard in routine work. 

W. T. H. 

The determination of zinc by the potassium ferrocyanide method. E. Olivier. 
J, Soc. Chem. Ind. 40, 107~8T(1921). — .The so-called American method for detg. Zn 
in ores causes Cd and Mn to be reported as Zn. By the addition of H 2 0 2 to the ammonia- 
cal soln. the Mn may be ppld. and the results are then similar to those obtained by the 
Schaffner or Vieille-Montagnc method of Xa*S titration which, however, is preferred by 
O. W. T. H. 

A method for the determination of the acidity of colored solutions. J. 1. bizius. 
Analyst 46, 104—5(1921). — Moisten the filter paper of a small Buchner funnel with 
a few drops of phenolphthalein soln. and drain by suction. To lOcc. of the colored soln. 
add 0.1 N alkali until just alkaline, detg. the end-point by withdrawing a little of the 
soln. by means of a capillary tube, and touching the filter paper but returning most of 
the soln. back to the titration beaker. When the capillary tube test gives a pink color, 
draw the entire soln. through the Buchner funnel. The filter paper is left a pink color. 
Rinse the contents of the Buchner flask back into the beaker and add 0.05 cc. of 0.1 X 
acid. Add a drop or two of phenolphthalein soln. to the filter paper and again filter 
the entire soln. If the filter is not pink, the vol. of alkali already added is the correct 
value. If the filter paper is still pink, repeat the treatment with 0.5 cc. acid and make 
the corresponding deduction from the original vol. of alkali used. If the color of the 
soln. is adsorbed by the filter, this can be remedied by washing through the paper a 
drop or two of phenolphthalein soln. The method has been tested in the anatysis of 
stout, and different operators checked within 0.1 cc. of 0.1 N alkali but the variance was 
0 times as much wheu the titration was made in the usual way. W. T. H. 

The PnibyUa tartrate method for potassium. Ii. BorschE. Kali 14, 275-80, 
303*8, o5S-fil, 374-82(1920). — It is shown that the pptn. of K by tartaric acid, filtra- 
tion, and titration of the excess of tartaric acid in the filtrate, is employable as a works 
method, provided that the accompanying material is not too variable in compn. Tables 
are usually given for salts ol 80% or higher grades. For fertilizer salts of 20 to 40%. 
grade special tables must be made to allow for deviations caused by the different content 
of the other salts present. * J . C. 5. 

Analysis of potash alum. A. Harvey. J. Soc. Leather Trades' Chem. 4, 219-20 
( 1920) .—Cod wise (C. A. IS, 2047) stated that the presence of Fe impurities docs not 
affect the result. H, does not agree, c. p. potash alum showed 100% purity by this 
method, but when the sample wos mixed with knowti amts, of FeSOi theoretical results 
were not forthcoming. Further expU. evidence is cited to show that sol. Fe impurities 
and any NIfi salts present are included in the titration. C. F. Jameson 

Determination of organic carbon in bituminous limestones. Emilio Sernagiotto. 
Giorn. chim. ind. opplicato 3, 153 -4 (1921). -The detn. of org. C in bituminous lime- 
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stones and in general in natural substances containing org. compds. presents consider- 
able difficulties. The values obtained by direct combustion according to Liebig's 
method or by loss on calcination are generally uncertain and variable. The presence 
of HsO that is eliminated only at high temps, and of inorg. carbonate are the principal 
sources of error. S. modifies the method of Corleis which is normally employed for the 
detn. of total C of steels. The app. consists of a Corleis flask covered with asbestos, and 
provided with a concentric condenser. The flask must be carefully washed before use with 
a HjSO* soln. of CrOj, and then with H : 0. Connected with the flask on one side is a puri- 
fying tower filled with pieces of KOH. Connected with it on the other sicfe in train are 
a HjSO* drying bottle, a short infusible tube filled with CuO and PbCrO* and heated to 
nascent red during the operation, a tube of P 3 0*, and finally 2 absorption tubes (which 
are previously weighed), one containing soda-lime and the other PjOi. Weigh out in 
a tube the substance to be analyzed, using such a quantity of substance as will contain 
about 0.1 g. org. C (det. the % of extractable substance in the original material with 
CS*, in case of bituminous minerals), pour it into the flask by means of a large funnel, 
adding in the same way about 30 cc. sirupy H a P0 1( causing the latter to wash well the 
sides of the flask. Wash the sides then with a jet of H*0 and close the flask with a 
.2-holed rubber stopper. The H s P0 4 decomposes the carbonate. The COi set free is 
drawn out of the flask by 3 or 4 evacuations with a good water pump. Allow the flask 
each time to refill with air^drawn through the KOH tower. Warm the flask gently 
during each evacuation. T^t for complete elimination of COi from the flask by passing 
the air through a little baryta water. Put in position the condenser and HjSO* seal, 
connect the flask to the absorption train, and heat the CuO tube. Pour into the flask 
about 35 cc. of a 50% pure com. CrOj soln. dild. to 200 cc. with 1.84 H*S0 4 . (Boil the 
reaction mixt. before using for about l /j hr. and cool.) Heat the flask slowly to boiling, 
continue this for about 4 hrs., and proceed as in Corleis method for detg. C in steels. 

Robert S. Posmontibr 

Quantitative microscopic determinations of chalcopyrite, chalcocite, bo mite and 
pyrite in a porphyry ore. R. E. Head. Re pis . of Investigations, Bur. of Mines No. 2257, 
o pp.(1921). — The work described was undertaken to det. the relative amts, of these 
minerals in various portions of dressed ore. The samples were carefully panned by 
hand and then classified into <> sizes. Sealing wax was melted and poured into a card- 
board mold with a bottom. The wax war. kept molten and al>out 4 g. of crushed ore 
were stirred into it. The cold, wax briquets were polished and the no. of grains of each 
constituent was counted under the microscoi>e; in this way a fairly accurate estimation 
was made of the percentage composition. Such information could not have been ob- 
tained by ordinary chern. analysis. In the ore examined, chalcopyrite proved to be the 
predominating mineral but the greater part of the Cti was carried by chalcocite. 

W. T. Haul 

The detection of mercury as cuprous mercuric iodide. P. Artmann. Z . and . 
Chem. 60, 8 1-88(1 921). —Statements in the literature concerning the delicacy of Behrens 
iodide test for Hg are conflicting. A. has found the test capable of detecting l pt. of 
Hg in 10,000 of water. In studying the test with the hope of making it more sensitive, 
it was assumed that the presence of an excess of insol. CujI, could do no harm and on 
trying the effect of freshly pptd. CuiIs, it was found that Hg** reacted with it and 
formed dark-red, less sol. CujHgl* which is the basis of a more sensitive test for Hg. 
The reaction can be performed on a microscope slide and serves to detect 0.00006 mg of 
Hg but when test paper is used the test is twice as sensitive. To carry out the test, 
spread a thin layer of freshly pptd. and washed Cu 3 Ij upon filter paper, dry and add a 
drop of tire soln. to be tested A reddish spot shows the presence of Hg. The sota- 
tested should not be too strongly acid or contain substances which are reduced by Cujb- 
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The presence of Cu, CM, tervalent Sb, quadrivalent Sn, Zn and even Pb does not inter- 
fere with the test but if large quantities of Bi are present, black Bil, may obscure the 
red spot. W. T' H, 

Gases in aluminium furnaces and their analysis (Anderson, Capps) 9. Point dis- 
charge in nitrogen (Pirant, Lax) 2. Equilibria of hydrofluosilicic acid (Hudleston 

Bassett) 2. 
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EDGAR T, WHERRY AND WALTER F. HUNT 

Ullmannite from St. Andreasberg, Harz. K. Mieleitner. Munich. Z. Kryst. 
5(5, 105-7(1921). — Specimens of shale from the Ag mine show in crevices cleavable 
calcite, quartz, natrolite, proustite, galcnite, breithauptite and small crystals of ullman- 
nite. The last shows overgrowth relation with the breithauptite, but they can be dis- 
tinguished by their colors, and qual. tests proved the identity of the ullmannite, (NiSSb). 
On heating in the dosed tube this crackles, melts, and gives brown spots (orange when 
cold) on the glass. The crystals show in addition to the cube both a pyritohedron and 
the tetrahedron, with a tristetrahedron on opposing corners, thus establishing the sym- 
metry, which had previously been in doubt, as tetartohedral. The modern theory of 
crystal structure having indicated that the presence of two different negative elements 
in the pyrite structure should lead to tetartohedrism, this is an interesting confirmation 
of the theory. E. T. W. 

Cesarolite, a new mineral. H. ButtgEnbach and C. Gillett. Separate from 
Ann. SOc. gtol. Belgique., Bull. 43, 23fM If 1920) —The mineral was found in cavities 
in galenite at the Pb mine at Sidi-Amer-ben-Salem, Tunis, and is named after Prof. 
G. C£saro of Li£ge. It is spongy, friable, and coke-like in aspect, has H. = 4.5 and sp. 
gr. 5.29. Analysis gave Pb 36.29, MnO 42.65, H 2 0 3.30, 0 13.26, Fe 0.49, A1 0.79, other 
metals 0.36, NajO 0.18, insol. 0.75, and undetd. 1.93%. Sb, As, Cu, Zn, and Ca are 
present in minor amts., but C0 2 and S are absent. This is suggested to correspond 
to a hydrous Pb manganate, HjPbMnjO* [but may well be a colloidal adsorption product. 
— Abstr.J. W. F. Foshag 

Secondary rutile in the millstone grit. H. W. Greenwood. Naturalist 1917, 
244. — Grains of rutile have been formed by alteration of titaniferous biotite. E. T. W. 

Minerals from Slata, Tunis. H. Buttgenbach. Bull. soc. /rang, mineral. 43, 
24-67(1920).— A crystallographic description of fine crystals of cenissite, anglesitc, etc. 
Colorless crystals of calcite enclose brown filaments, which, as shown by the following 
analysis, consist of a hydroxide of Fe and Al with the eompn. 3 Al 2 Qj. 3 FeaO 3 . 2 H 2 O: 
CaO 53.44, Fe^), 2.54, AljQ» 1.58, H 2 0 0.38, C0 2 42.02, total 99.96. J. C. S. 

Calcite crystals with curved faces. G. Aminoff. Geol. For. Fork . 39, 664-70 (1917). 
—Crystals from Clausthal show curved rhombohedron faces, which are indicated by 
their relations to be transition faces. E. T. W . 

The aragonites of Spain. Pedro Castro-Barea. Trab. Mus. Nac. Gene. 
Nat. Madrid Geol. ser. No. 24, 112 pp.(1919); Rev. goal. 1, 223 (1920) —This paper 
includes a discussion of the origin of aragonite, and notes the occurrence of Mg in some 
specimens. In the course of spectrograph ic study of the mineral, 3 new lines of Ca weie 
observed. ^ 

The tiderite in the shaly clay of the Bolognese and Romagnolo Apennines. V. 
SwoNELU. Rend, accad. set. inst . Bologna 1917, 6; Rev. geol. 1, 294(1 920) .-Certain 
peculiar nodules are shown to be impure and altered siderite, anal} sis yielding FeO 
35.32 and MnO 13.33%. It may be of value as an ore. E. T. W. 
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Augite from Nishigatake, Japan. Ryoichi Ohashi. Mincralag. Mag. 19, 173-SO 
(1921). — The crystals are 7-10 mm. in length, and olive green to black in color, Sp. 
gr. =3.344 at 15.7°. The forms observed are (100), (010), (001), (110), (221), (101), 
(111), and (021). Twinning on (100) is very frequent. Etch figures produced by HE 
on the faces of the prism zone indicate holohedral symmetry, ot*= 1.6859; 0“ 1.6917; 
y = 1.7105; 2 V = 58° 25.3'. The av. of duplicate analyses shows: SiOj 51.37, Al*Oj 

5.24, Fe s Oj 2.02, FeO 2.90, CaO 21.58, MgO 16.94, TiO* 0.53%. Recalcn. reveals the 
augite to consist very largely (78.2%) of the diopside mol. The Etna augite differs from 
that of Nishigatake in possessing more CaO and TiOj and less MgO. W. F. Hunt 

Some minerals from Euchsbau, Fichtelgebirge. K. Mibleitnbr. Munich. 
Z. Kryst. 56, 90-4(1921). — The first-formed minerals in the granite quarries at this 
locality are orthocluse, quartz, albite and zinnwaldite. Upon these are topaz in fine 
crystals, tourmaline, and apatite. As coatings over all these minerals occur gilbertite, 
pyrolusite, and occasionally limonite. Heated waters circulating through fissures have 
deposited autunite and torbemite, and have altered the granite into a red day, which 
has the cotnpn. of kaolinite, apparently owing its color to the presence of Mu; because 
of the instability of the color it is inferred that a manganic (Mn'") compd. is represented. 

E. T. W. 

Some minerals from Gregnitz, Fichtelgebirge. K. MielBitner. Munich. 
Z. Kryst. 56, 94-0(1921).— In addition to minerals such as described in preceding 
abstract, this locality has yielded good crystals of phenacite, apparently formed by alter- 
ation of primary beryl. E. T. W. 

Minerals of Lazio. Melilite as inclusions in peperino. F. MillosBvich. Atti 
accad, Lined 15] 30, i, 80-4(1921). — The peperino used for the foundations of the 
Villa Vol terra at Albano (Latium) was found to contain clear, bright crystals of melilite 
having the compn.: SiOj 41.07, AljOj 10.47, FejOj 3.80, CaO 33.92, MgO 6.02, NaiO 

3.25, K-0 1.04, sum 99.57%; and the consts., D l> 2.929, o:c=» 1:0.45043. If, as Schaller 

considers (C. A. 10, 2185), melilites consist of isomorphous mixts. of sarcolite, a hypo- 
thetical soda-sarcolitc, vclardenite, and akermanite, the sample now descril>cd contains 
27.5, 9.0, 15.0, and 48.5%, resp., of these components. J. C. S. 

Monazite in the millstone grit of Yorkshire. A. Gii.ugan. Naturalist 1917, 
87-8. — This mineral has been identified by its absorption spectrum among the grains 
of heavy minerals in the rock. E. T. W. 

Cobaltiferous epsomite at ParkerviUe. Edward S. Simpson. J. Proc. Hoy. 
Soe. IF. Australia 6 fpt. 2), 88-92(1920). — An efflorescence on a chloritic rock was 
found on analysis to have the compn.: MgSOt.xHjO 91.78, CoSOg-xHiO 2.41, NiSO< - 
.vHiO 1.34, CuSOj.rlliO 0.30 and CaS0 4 .2Hi0 4.17%. The value of x for this epsomite 
is 5.7 (the theory being 7). The absence of Fe and A1 is noteworthy, these elements 
having been pptd. from the solus, before they reached the point where the efflorescence 
deposited. The low HjO content is attributable to partial loss on exposure to warm 
dry air, expts. on ordinary crystd. MgS0 4 having shown that the HjO varies widely with 
the humidity of the surrounding atm. No optical data could l>e obtained. E- T. W. 

Meteorites which fell at Boguslavka, 220 kilometers north of Vladivostok. HelgK 
Backj.und. Ceol. For. Fork. 39, 105(1917). — Two meteorites which fell on Oct. 18, 
1916 weigh 199 and 57 kg. respectively, being the largest irons ever seen to fall. They 
are cubic kamacites, and detn. of Ni showed 5.25%, the sp. gr. being 7.860, both figures 
very close to those of the Uraunau iron. E. T. W 

The meteoric stones seen to fall near Crumlin, Co. Antrim, on September 13, 
1902. Lazarus Fletcher. Chemical analysis. G. T. Prior. Mineralog. Mag. 19, 
149-62(1921). — The Crumlin stone weighs 9 lbs. 5 */i oz. (4239 g.), and is 7 Vito* 0^ 
ram.) long, 6 */* in (ICO mm.) wide and 3 */i in. (84 mm.) thick. It is fragmental, ffith 
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concave and convex surfaces, and is covered by a crust (0. 5-1.0 mm. thick), formed 
during flight through the air. Sp. gr. =3.55. The compn. of the sol. silicate corre- 
sponds to an olivine with the formula 3Mg 2 Si04.FeSi0 4 . The approx, mineral compn. 
of the meteorite deduced from chem. analyses shows: feldspar 10.38%; chromite 0.87; 
itmenite? 0.32; apatite? 0.59; pyroxene 30.15; olivine 43.67; nickel-iron 8.98; troilitc 
5.25%. The Criunlin meteorite can therefore be classed as a gray hytfersthene to 
bronzite chondrite containing 9% Ni-Fe, in which the ratio of Fe: Xi is about 7. 

W. F. Hunt 

The South African meteorites Mount Ayliff and Simondium, and the chemical 
composition of the meteorites Adare and Ensisheim. G.‘ T. Prior . Miner alog. Mag. 1 9, 
163-72(1921). — Meteoric Iron of Mr. Ayuff, Griqualand Fast: Its original weight . 
was probably 30 Jbs. Polished surfaces show large (up to 3 cm.) nodules of graphite 
and troilite. A striking feature is the cohenite, plates of which are so regularly dis- 
tributed in lines parallel to the faces of an octahedron as to make the surface appear 
etched. The meteorite is a coars*e octahedrite, the lamcllas of kamacite being about 
2 mm. wide. Tacnitc in very narrow bands bordering the kamacite is present in small 
amt., and plessitc is almost absent. The result of analysis on the iron free from inclu- 
sions gave: Fe 91.73, Xi 0.59, Co 0.(59, S 0.12, P 0.12, carbonaceous matter 0.51%. 
Negative tests were obtained for Cu, Ft, and Au. The residue examd. under the micro- 
scope showed no isotropic grains. Simondium, Lower Faarl, Western Cape Pro- 
vince: A former analysis of the "attracted” material was not very satisfactory owing to 
oxidized condition of the material. An analysis of purer material gave: insol. silicate 
3.02, sol. silicate 2.C5, Xi 23.79, Fe (+Co) by diff. 70.54%. spite of its 
content it is placed with the mesosiderites because of the basaltic structure of the stony 
matter and the compn. of the feldspar, pyroxene, and olivine. Adare: The approx, 
mineral compn. as deduced from analyses is: feldspar 7.o2, chromite 0.87, apatite 0.63, 
bronzite (in which MgO:FcO = 5) 33.S3, olivine (in which MgO:FeO = ) 32.64, nickel- 
iron (in which Fc:Ki = 11) 18.4(5, troilite 5.60%. Ensisheim: feldspar 9,32, chromite 
O.ol, apatite 0.59, hvpersthcne fin which MgO:FeO=3) 23.64, olivine (in which MgO: 
FeO * 2 1 /0 55.03, nickel-iron (in which Fe : Xi = 3 V*) 3.29, troilite 6.59%-. The analyses 
of both the Adare and Ensisheim meteorites afford additional support to the suggestion 
that in meteoric stones the ratio of MgO to FcO in the silicates varies directly with the 
ratio of Fe to Xi in the nickel-iron. W, F. Hunt 

Etching iron meteorites. Oliver C. Farrington. Am. Mineral. 5, 57-9(1920). 
New procedures arc recommended, com prizing holding the meteorite section by a 
magnet, and then dipping it into the etching liquid ; lacquering nodules which need pro- 
tection with "steel gloss"; aiul immersing the section after etching and washing in lime 
. a t W 

water to neutralize excess acid. ' ' 

Microscopical detection of platinum and gold in the Siegerland “grauwacken.” 
H. Schnbideriiohn. Mctall u. Krz 17, 511-4(1920). The rockisa medium-grained 
gray sandstone with a sericite binding material. Tt contains very thin dark streak?, 
running parallel to each other, which, under the microscope, are seen to be enrichment 
zones of heavy minerals, mostly zircon and rutile. Sections of the mineral were cut 
and carefully polished by means of magnesia on a piece of flannel. On viewing the 
prepd. specimens under the niicroscoiie in transmitted light a few bright >ellow partic cs 
of metallic appearance could be seen which readily became gra> and rough on ad mg 
a small drop of Hg to the specimen, thus indicating Au. Pt could not be detected wit 
certainty in this manner. 150 g. of the finely powdered rock was then treated with 
HF and H 2 S0 4 for several days on the water-bath. The residue, under the microscope, 
showed bluish white and yellow grains of Pt and Au, which were confirmed microchem- 
ieally as K, Rb.aud Tl chloroplatinates and as thallous chloroaurate, resp. J. b. U 1. 
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The ores of manganese. J. Thoreau. Ann. Mines Belg. 21, 2^43(1920); Rev. 
geol, 1, 355(1920). — A discussion of the obtaining of Mn ores for Belgian industries. 

E. T. W. 

Origin of Chilean nitrate. J. IglEsias Toro. Caliche 1, 77, 159(1919); 2, 
198(1920). — It is assumed that the deposits are organic in origin, similar to the hy- 
potheses of NoellnER and of Muntz and Peac.emann. The author attempts to det. 
during which geological periods the accumulations of marine growth and their decompn. 
to form the nitrate deposits occurred. Several analyses of the different types of deposits 
are given. C. L. Burdick 

Kaolin in Belgium. E. Asselberghs. Ann. Mines Belg. 21, 1059-67(1920); 
Rev. geol. 1, 292-3(1920).— Previously known deposits are discussed briefly and a new 
occurrence is described in detail. The kaolin from Ardenne is shown by a series of 
analyses to contain but 40% of impurities, which can be removed by levigation, yielding 
a product capable of competing with those of Devonshire and of Comouaille; the latter 
in fact has to be sepd. from 75% of impurities. E. T. W. 

The limestone and phosphate resources of New Zealand. P. G. Morgan, et al. 
Bull. N. Zealand Geol. Surrey No. 22, 316 pp.(1919); Rev. geol. 1, 293-4(1920).— 
Analyses of many limestone deposits are quoted. The country has immense supplies of 
limestone, but transportation difficulties prevent its full utilization at present. E. T . W. 

The phosphorite of Terra d’Otranto. V. Simonelli. L'ltalia Agricola Apr. 
15, 1919, 9 pp.; Rev. geol. 1, 293(1920).— The phosphatic material occurs in calcareous 
tuff, as nodules which do not contain much more than 13% of P:Oj. The possibilities 
of working it up are discussed. E. T. W. 

Some deposits of phosphates in Galicia, Podolia, and Palestine. V. Simonelli 
L' Italia Agricola Oct. 15, 1919, 17 pp.; Rev. geol. 1, 354(1020). — Descriptions of the 
deposits arc given. E- T. W. 

The supposed deposits of phosphate in Cirenaica. V. Simonblu. L'ltaha 
Agricola Aug. 15, 1920, 10 pp.; Rev. giol. 1, 354(1920).— The calcareous day reported 
to be phosphatic was found on analysis to contain but 0.45% PjO,. E. T. W. 

Extension of the Carboniferous into the littoral of Oran; the deposit of anthracite 
at Sidna Youcha, Nemours. M. Dalloki. Com pi. rend. somm. soc. gtol. France, 
June 21, 1920, 133-5; Rw. geol. 1, 296(1920).— The anthracite contains 70% of fixed 
C, 15-20% ash and 9% volatile matter. Its calorific value exceeds 7000 cal. E. T. W. 

Some Cretaceous lignites at Portabrubio, Teruel. M. Faitra y Sans. Bol. 
Soc. Espan. Ilist. .Y at. 20, No. 7, 68 pp.(lU20); Rev. giol. 1, 482-3( 1920) .—The lignite 
has sp. gr. 1.40, cal. value 37.50 to 6470, ash 13.0 and S 1.64 to 5.72%. E. T. W. 

The story of petroleum. Pictures from the past history of our planet. Ernst 
Blumek. Neujahrsbl. naturf. Ges. Zurich 1920, 1-27; Rev. geol. 1, 356(1920). 

A popular account of B’s. views on the origin of petroleum (C. A. 13,3122-3). E. T. W. 

Origin of the Argentine petroleum deposits. Guido Bonafelu Anales soc. 
quim. Argentina 7, 412 7(1919).— Because of the fossil remains found in the oil it u 
thought to be of animal origin. In some localities where volcanic action has occurred 
the oil is thick and heavy and contains much asphalt and aromatic hydrocarbons; tins 
shows that cracking has taken place. E. E. Gilson 

Diffusion in silicate melts. N. I,. Bowen. J. Geol. 29, 295-317(1921). In ord< r 
to determine exptly. the rate of diffusion in fused rock-forming silicates the following 
procedure was employed : a layer of diopside was placed in the bottom of a crucible with 
a layer of piagioclase alxive it, diffusion was permitted at constant temp, (above the 
melting temp, of both layers) for a definite period, the charge was quenched and tin 
compn. determined at various depths by measuring the n of the glass. From tin 
expts. it would seem that the movement of large amts, of material through long distances 
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by diffusion cannot be credited when the rate at which the magma must cool is con- 
sidered. On the other hand, diffusion through short distances is possible and such 
phenomena as the formation of reaction rims about foreign inclusions are to be attri- 
buted to diffusion, though for very wide rims ( 2 m.) a considerable period of time (100 
yrs.) will be required. w F HcKt 

The physical chemistry of the crystallization and magmatic differentiation of ig- 
neous rocis. I. J. H. L. Vogt. /. Geol. 29, 318 -50(1921).— An article on crystn. 
and differentiation, pertaining to the application of the physicai-chem. laws to the 
crystn. of magmas, also to the later crystn. of substances originally held in solid soln., 
and to the reactions which appear on the boundary between 2 minerals which are the 
result of the cooling of the rock after completed crystn. In the examn. of these laws 
2 methods arc employed (a) the synthetic, when precision detns. are possible, especially 
with reference to temp, and (b) analytic, which is based mainly upon, a study of the 
structure of the rocks. W. F. Hunt 

Graphic representation of mineralogical-petrographic analyses, and petrogenetic 
considerations based thereon. J. Marcet-Riba. Bol. Soc. EspaH. Hist. Nat. 18, 
496-504(1918); Rev. gcol. 1, 272(1920). — Explanation of a new method of study. 

E. T. W. 

The basalt of Buhl near Cassel and its inclusions of magnetite, pyrrhotite, and 
native iron. W. Irmer. Vorl. Ber. Sevckenbergiana 1, 71-6(1919); Z. Krysl. 56, 
110(1921). “Dendritic to granular Ni-free Fe occurs in the rock. E. T. W. 

Results of the quantitative mineralogical analysis of the intrusive eruptive rocks 
of the calcareous-alkaline series. J. Marcet-Riba. Bol. Soc. EspaH. Hist. Nat. 
19, 205-11(1919); Rev. gcol. 1, 334(1920). — Detailed results and the conclusions drawn 
from them are given. E. T. W. 

Igneous geology of southeastern Idaho. George R. Mansfieed. Bull. Geol. 
Soc. Am. 32, 249-06(1921).— The igneous rocks described occur in the Cranes Flat, 
Henry, and Lanes Creek quadrangles and consist essentially of hornblende andesite 
porphyry, rhyolite and olivine basalt. The occurrence and description of each type 
are given, but no ehem. data arc included. It is thought that these rocks were formed 
from an original magma of intermediate eompn. from which came first the hornblende 
andesite porphyry, and then by continued differentiation the series of rhyolites and 
basalts. W. F. Hunt 

The eruptions of historic time in the Canaries, L. Fernandez-Navarro. Mem. 
Soc. EspaH. Hist. Nat. II (No. 2a), 15 pp. (1919); Rev. giol. 1, 335(1920). — ' This paper 
includes a number of analyses of the lavas. E. T. W, 

Outline of a systematic classification of figurative stones. A. Issee. Mem. 
accad. Lincci{§) 11,41 pp.(1916); Rev. geol 1 ,426-7(1 920) . — The objects here classified 
comprize concretions, pisolites, stalactites, geodes, etc. In assigning them to classes 
their origin and ehem. nature are considered. E. T. W. 

An organism producing magnesia. M. Gignoux. Comp!, rend. somm. soc. 
gcol . France, Feb. 4, 1918; Rev. geol. 1, 720920). -As bearing on the problem of the 
origin of dolomite, it is pqinted out that there is a very common protozoan, Tricho- 
spkaerium, the skeleton of which is formed entirely of MgCOj. E. T. \V. 


Brtim-Paes-Lbme, Alberto: Analyse espectral applicada a mineralogia. Rio 
Janeiro, 1918. 138 pp. For review see Rev. gcol. 1, 378(1920). 

Quantitative microscopic determinations of chakopyrite, chalcocite, bomite and 
pyrite in a porphyry ore (Head) 7. Limestone deposits of New South Wales (Carne, 
Jones) 20. 
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Flotation practice at Mount Lyell. L. V. Waterhouse. Proc. Australasian Inst. 
Mining Met. No. 38; Mining Sci. Press 122, 87-93(1921 ).— -The plant erected in 1916 
treats ore from the Lyell Comstock and North Lyell mines. The former is a decom- 
posed schistose ore containing chalcopyrite and pyrite, and assaying 2.6% Cu, 0.23 oz. 
Ag, 0.02 oz. Au, 48% SiO ? , 11.5% FeA, 1.4% BaS0 4 and 15.5% AljOs- The North 
Lyell ore is more siliceous and contains bornite besides the pyrites. It carries 3.5% 
Cu with 66% SiOj. During 1919, 100 tons per day were treated with a recovery of 
90.41% of the copper, 77.79% of the silver and 72.41 % of the gold ; the ratio of concn. 
was 4 to 1. A detailed account is given of the coarse crushing, fine crushing, tube 
milling, thickening, flotation and other departments, well supplemented with flow 
sheets and drawings of various new innovations. A. H. Heller 

Factors in the production of iron and steel on the Pacific Coast. Clyde R. Will- 
iams. Bureau of Mines. Mining . Sci. Press 122,94-45(1921). — Coking coals arc scarce 
in the Northwest and the few that arc available carry a high ash content. The presence 
of iron ore near the smelting locality is not as important as coke. There are extensive 
magnetite deposits in British Columbia which contain 50-C0% iron, and the deposits 
of Southern California, west coast of Mexico and China can be drawn upon. There 
is an abundance of limestone and refractories both in the Puget Sound Region and in 
southern California. At the present time there is a market for only about 400 tons of 
pig iron daily, but this would be increased once the industry were established. 

A. H. Heller 

Chloride volatilization process. Thomas Varlky and C. C. Stevenson. Bureau 
of Mines, Repts. of Investigations No. 2247, May, 1921, 9 pp. — Volatilization of metals 
as chlorides in metallurgical processes is still in the cxptl. stage although studied for 
20 yrs. A short history of development is given. It is especially suitable for oxidized 
ores of Cu, Pb, Ag, and Au for which gravity concn. and flotation arc unsatisfactory 
and affords excellent means for separating Pb from Zn. The latter does not volatilize 
under oxidizing conditions Kxpts. on sulfide ores are encouraging but these ores re- 
quire preliminary roasting when more than '/ S is present. Chemical and micro- 
scopical data are necessary, the former providing for calcn. of chloride requirement, and 
the latter indicating required fineness of crushing. The reactions arc probably reversible ; 
chloride is formed at low temp, but not volatilized immediately. High temp, probably 
decomposes part of the chloride without volatilization. Chloridizing reagents may be 
volatilized without reacting with the ore; so that the most effective method is to add 
the reagents to the hot ore. Addition of 4%. of CaCb.2H ; 0 increased volatilization of 
Ag from 74.3 to 90.3%. Baking and sintering may occur, the latter preventing chlorid- 
izing action. Ore flow, gas velocity, temp., and time arc discussed briefly. Also in 
Mining Sci. Press 123, 159 62' 1921 ». O. R. J. 

The chloride volatizing process. Harai R. Layng. Eng. Mining J. Ill, 1050-7 
(1921); cf. C. A. 14, 1049. — L. considers Ca and Mg chlorides superior to NaCl as 
chloridizing and volatilizing agents. Special treatment as regards grinding, presence 
of HjO vapor, rate of heating, oxidizing conditions, rabbling, or method of adding the 
chloridizer are required for some ores. High extn. by the volatilizing process has been 
obtained on tailings from cyanidation of Tonopah ores. L. does not use the Cottrell 
system for recovery, but generally prefers an absorption system, and would use a bag- 
house when this method would not be suitable. The Cottrell method loses most of the 
Cl. Time required and fuel consumption in the volatilization process are much lower 
than has been stated. A. Burrs 
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Chloridizing practice in Sweden. Nils Ostman. Eng. Mining J. Ill, 1057 
(1921). — Details are given regarding the cotnpn. of the cement Cu obtained in the me- 
chanical precipitator. Cf. C. A. 15, 1478. A. Butts 

Air conditions in the vicinity of smelters and the possibility of obtaining drier air 
cheaply. J. Bronn. Stahl u. Risen 41, 813(1921). — From investigations at the 
Rombacher smelter at Koblenz it is found that the air at a height of .30 rn. contains more 
than 20% less moisture than the air at a distance of 1.5 m. By having the inlets of the 
blowers or compressors at this elevation by means of suction towers the blast furnaces 
may be supplied with 35% drier air with very little expense. This decrease of the mois- 
ture content of the air with increasing distance from the earth's surface is not a general 
meteorological phenomenon but depends on the great amount of heat given out to the 
surroundings in the vicinity of smelters. It may be ealed. that for every gram of water 
contained in a cubic meter of air, 4 kg. are used in the blast furnace for every ton of 
pig iron smelted and that if the water increases 1 g. the coke used increases G.5 kg., the 
amount of blast 1% and the amount of throat gases to heat the Cowper ovens 15 cu. m. 
By the use of the suction towers the moisture can be decreased many grams. 

R S. Dean 

Occurrence of gold and other valuable minerals in the Transvaal. L Rosenthal. 
Ehhtrochevi. Z. 27, 91-93(1921). — This paper contains an enumeration of the mineral 
resources of the Transvaal including the extent and form of the gold-hearing ores found 
there. The most modem methods are used for working the ores. L. C. Kruec.ER 
Notes on the influence of soluble silica and calcium salts on precipitation. J. 
Hayward Johnson. J. Client. Met. Sac. S. Africa 21, 191-30 921 >•, cf. C. A. 15, 
652, 1S74. — White precipitate consists of approx. 70% Zn(OH ) 2 together with 
ZnCO ;(l CaC0 3f Na;ZnFe(CN ) 6 and a few other substances. It is thought that Zn(OH)j 
is formed in the boxes as a result of very low cyanide strength and consequently low caus- 
ticity, Zn(OH)* being sol. in excess alkali and being thrown out of soln. as neutrality 
is approached. CaCO?, which is an important factor, is formed partly by action of 
atmospheric CO» but mostly from CaSOi arid Na;CO. , the latter resulting from decompn. 
of NaCN. Na?ZnFc(CNU is practically all removed in the treatment tanks. Silica 
is always found in Au slime and other Zn box products and is generally attributed to 
imperfect classification, broken matting and drift sand carried by the wind. It is 
thought that all three causes contribute at times to the silicious content of Zn boxes. 
Another factor in bad pptn. is PbSO< formed by the action of dil. IT-SOj on some Pb 
compds. H. C. Parish 

Gases in aluminium furnaces and their analysis. Robt. J. Anderson and J. 
H. Capps. Chm. Met. Eng. 24, 1019-21. 1921 ’.-CCb. CO. iCXb. H. CH 4 , X, 0, SO : , 
HjO and unsatd. hydrocarbons are all common constituents of melting-furnace 
atmospheres. The proportions depend upon (15 kind and quality of fuel used; (2) 
type and design of the furnace; (3) operating conditions A portable sampling app. 
is illustrated and described and the. sampling procedure is given. CO? is detd. by ab- 
sorption in. KOH, O by potassium pvrogallatc and unsatd. hydrocarbons by fuming 
H 2 SO 4 . The CuO combustion method is used for H and CO and the satd. hydrocarbons 
arc detd. by slow combustion. (CN) ; > is detd. by absorption in 2% Nall CO,? soln. and 
titration with I. H. C. Parish 

Losses in aluminium and aluminium alloy melting, Robert J. Anderson. Brass 
World 17, 154-6(1921). — Serious financial losses are incurred in melting non-ferrous 
metals, especially Al and it? light alloys, because of the relatively high pricesof these 
metals. Factors tending to a minimum of dross arc now very worthy of attention 
because of the growing importance of the Al industry. The 3 essential requirements, 
low melting losses, rapid melting, and low melting costs, should each be considered. 



2816 


Chemical Abstracts 


Vol. 15 


At present the greatest variety of melting furnaces exists, though elec, furnaces are de- 
velopmg rapidly. Selection of the proper furnace is governed by particular plant con- 
ditions; there is no "'best" furnace. Further difficulty results from the lack of available 
data regarding each type. The Bureau of Standards puts the Al losses at 2.5% and 
5%, resp., for primary and secondary metal, or about 9,000,000 lb, per yr. (1918). The 
fuel efficiency is hardly above 5%. Thus probably $2,000,000 could be saved yearly 
on the basis of 50% improvement. F. H. Hotchkiss 

Small-ball hardness testing machine. Anon. Engineering 111, 612(1921). — 
A machine is described for testing the hardness of thin-walled tubes without internal 
support. It is possible to test objects only 0.01 in. thick. Thin material that would 
be disfigured by a large impression, such as cutlery blades, can be safely tested, the 
impression being so small that it is practically Imperceptible to the eye without magnifi- 
cation. V. O. Homerberg 

Brinell testing machine for large forgings. Anon. Engineering 111, 680(1921). — 
A description is given of a machine of substantial construction that will accommodate 
work of considerable dimensions. V. O. Homerberg 

Shock tests with notched bars. Legrand. Rev. metall. 18, 225-8(1921). — L. 
disagrees with the selection of the Charpy shock test piece (see following abstract) by 
the Committee on Standardization because of superiority for metals of high resiliency. 
This opinion is a result of 18 tests on ordinary C and 2% Ni steels using both the Mes- 
nager and standard test bars. The Mesnager bar gives 15-35% higher values for the 
same heat treatments: there is little difference in the angle of rupture. Additional tests 
should be made definitely to dct. superiority. W. A. Mudge 

Shock tests with new types of test specimens by the Committee on Standardization. 
Leon Guillet. Rev. metall. 18, 221-4(1921). — As a result of several tests using 
2% Ni, Mn-Si, Xi-Cr, and ca^c-hardcncd ordinary C steels in the form of new designs 
submitted by Mesnager and Charpy. the Charpy piece was adopted because of super- 
iority for metals of high resiliency. Its dimensions are 10 x 10 x 50 mm., vrith a round 
notch 5 mm. deep, 2 rum. wide at the top, and 1 mm. W'ide at the bottom. The Mes- 
nager piece had the same dimensions, but its notch was only 2 mm. deep. 

W. A. Mudi.j; 

Prism-hardness 'of metals, etc.). B. P. 11 aii.ii. J Inst. Meek. Eng. 1920,891-913. 
— Test pieces, preferably square prisms, of the same materials aie used to indent one 
another, when placed cross-wise, and consistent hardness values are obtained by divid- 
ing the applied loads by the square of any characteristic linear dimension of the depres- 
sion produced; measurement of the width gives the greater accuracy, but the depth is 
more easily measured. In the tests carried out the prism hardness, P. 11., was cated. 
from the formula P. ll.-Pjx *, where P is the load and x the width of the indentation 
from corner to comer along the cutting edge. Among the metals and alloys tested 
were Cu, annealed and hard drawn; naval brass; delta metals; pcarlitic steels with 
0.18 and 0.43% C, forged, water quenched and tempered, and oil quenched; spring 
steel; austenitic Mu steel; and martensitic steel. Consistent results were obtained, 
the test being sensitive to slight differences of hardness even in the hardest metals. 
The scale of hardness given by this test is equally applicable to the hardest and 
softest metals. J. S. C. I. 

Metallographic similarity in different states between steel, bronze, brass, and 
aluminium-bronze. A. Portkvin. Comfit , rend. 171, 350-3(1920).— P. notes the 
striking similarity between these alloys, each of which forms solid solns. when hot and 
gives eutcctoids when cooled. Similarly to the successive austenite-martensite-t roost ite* 
pearlite scries of steel, for bronze (Cu-Snj there have been observed austenitic and mar- 
tensitic states (0 and striated () of Hcycock and Neville). The eutcctoid is generally 
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granular (5 complex of Heycock and Neville), but the laminar and granular forms are 
sometimes coexistent. For A1 bronze the austenitic form is rarely observed except in 
special allots by quenching from the liquid state. The martensitic form has been de- 
scribed by several authors and the troostitic by Robin, who notes the analogy to steel. 
The two forms of the eutcctoid also occur. For brass the austenitic form corresponds 
to that obtained on quenching very small ingots in water (0 brass). The needle-like 
martensitic form may be observed in relief on polishing or also by etching. When brass 
is slowly cooled, as is ordinarily the case, the troostitic form is obtained, not resolved 
by the microscope. By very slow cooling (75 hours from m. p. to 300°) the eutcctoid 
is obtained. S. L. Chisholm 

Constitution of the alloys of aluminium, copper and zinc containing high per- 
centages of zinc. John L. Haughton and Kathleen E. Bingham. Proc. Roy. 
Soc. London 99A, 4<‘~69(192l). -A detailed discussion together with many diagrams 
and a number of photomicrographs is given of the ternary system of Al, Cu and Zn. 

V. 0. Homerberg 

Recent research on special brasses, h. Guillet. Compt. rend. 171, 172-3 
(1920). — Brasses contg. up to 5% Co have been prepd. and their phys. and mechanical 
properties detd. Such alloys offer no advantages over brasses contg. Ni. Attempts 
were made to introduce Cr into brass in the form of Cr~Xi alloy but only a small part 
(0.3%) of the Cr was retained in the alloy. Brasses containing Ag and Au to the extent 
of 1.67 and 1.07%, resp., were also prepd., the former metal has less effect upon the 
structure of the alloy than the latter. S. L. Chisholm 

The effect of lead on zinc-bronze castings. J. Czochralski. Z. ifeiallkunde 13, 
171-6(1921). — A study was made of the mechanical properties of an alloy of Cu 86%, 
Sn 9%, Zn 5% to which amounts of lead varying from 0.2 to 0% were added. Metal- 
ographic examn. of the specimens also was made. C. concludes that: (1) lead up to 
6% has no harmful effect on the physical ptoperties; (2) lead makes the material much 
more readily worked and saves machining costs as well as improves the product; (3) 
the casting properties are much improved as the alloy not only melts at a lower temp, 
but is more fluid. R. S. Williams 

Experiments with cast zinc alloys, K. II. Schulz. Z. Melallkunde 13, 177-8 
(1921). — Substitutes for various common metals and alloys were studied by the German 
metallurgists during the war. S. discusses some expts. with cast Zn alloys, giving in 
tabular form their physical properties and describing the methods of prepn. R. S. W. 

Bearing metals. Bruno Simmkrsbach. Chem. Ztg. 45, 216-9(1921).— A renew 
of work on red brass (Cu-Sn) and white metal (Pb-Sb) bearing metals, describing 
the relation of composition, methods of manufacture, effect of impurities, and heat 
treatment to physical properties, and general uses. Most of the data are taken from 
the work of Heyn and Bauer, (C. A. 5, 3030; 6, 70. W. A. M. 

The influence of additions on the anomaly of dilatation of iron-nickel alloys; 
application to the iron-nickel-chromium alloys. P. Chevenard. Compl. rend. 172, 
594-6(1921).— By anomaly of dilatation is meant the progressive and reversible thermal 
transformation from one stable phase to another at a different temp., both being en- 
tirely miscible but different in density. This transformation for Fe-Ni alloys begins at very- 
low temps., reaches a max. at Curie’s point, and does not progress appreciably beyond 
this. Exptl. values between -183° and 900* are plotted as a function of coeff. of ex- 
pansion and temp. From this curve and a normal curve (the derivation of which is 
not given in this paper) a differential curve is obtained, which, when extrapolated to 
abs. zero, gives total anomaly of dilatation, A*. Values of A* for different Fe-X'i alloys, 
containing 0.3-0.7% Mn, we plotted against compn., and a curve is obtained which rises 
from 25% Ni to a sharp max. at about 35% Ni, then falls rapidly and at 5S% Ni crosses 
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the normal curve; between this point and 99% Ni the sign of An changes three times. 
Ao at the max. is 6.1 X10~*. Curves for alloys contg. 5, 10, and 15% of Cr are similar; the 
maxima are 4.2 X 10“*, 2.6 X 10"*, and 1.5 X 10~ 3 resp. All four maxima correspond 
to Fe*Ni. .To explain this considerable decrease caused by Cr, the existence of NijCrs 
is assumed since a projection of the max. Ac points on the ternary diagram crosses the 
Ni-Cr line at a point corresponding to 40% Ni. W. A. Mudrb 

Cause of instability of nickel steel— its elimination. Ch. 1$d. Guiixaume. Com pi 
rend. 171, 1039-41(1920).— -The instability of Ni-Fc alloys is shown to be due to the 
presence of small amts, of C as cemcntite. The addition or metals such as Cr, W, and 
V, with a higher affinity for C than Fe, greatly increases the stability. In accordance 
with the mass-action principle a considerable excess is required in order to obtain a 
product comparing favorably with an invar free from C. S. L. Chisholm 

Expansion of nickel steel. C. K. Guim.aumr. Com pi. rend. 170, 1554-7(1020). - 
The coeffs. for Mn and C in invar metal {35.0% Ni) have been deld., that of the. former 
being 0.12 X I0“*and of the latter 0.5 X 10*" 4 for each 0.1% of that constituent. The 
coeff. for pure Fe-Ni is 0.2 X 10'*. S. L. Chisholm 

Molybdenum steels. Joiix A. Mathews. Trans. Am. hist. Mining Met. tin ». 
1921, No. 1059, 5 pp. — Mo steels, first made 25 years ago, were found unsatisfactory 
and inferior to V steels and so were abandoned. Owing to the supply of Mo in 1’. S 
expts. were later continued and Mo steels are now used in airplane, automobile and 
general engineering trades. The principal difficulties with these steels are a tendency 
for Mo to volatilize at the high temp, necessary to work the metal and a lack of uni- 
formity after prolonged or excessive heating. They can be worked in the mill over a 
considerable range of temp. Mo >eetns to exert most influence on reduction in area and. 
particularly with Cr, seems to confer the property of deep hardening. Mo steels re- 
quire a higher drawing temp, for Mo tends to keep the C in martensitic form. Below 
1%- Mo, there is no trouble from volatilization. F. W. Conn 

Stainless steel, composition and properties. Ixivinm Mayses. Iron .Igr 107, 
1407-9(1921); JUnst Furnace and Steel Plant 9, :ms H P.rJl ■; cf. (' .1 14, isild. 
Stainless steel must contain Cr and C iti addition to IT- and m iv contain other elements. 
At least S% Cr must be present to make the alloy inactive to atm. conditions, but. most 
products now contain 12-20' , . Such ''teds resist atm. conditions better than Su. Ni. 
Pb, Co, Cu, Ag, and many alloys. The C content should be 0.10-0 SO',. Electric 
or crucible furnaces are used and hardness is controlled by late of cording. Hammering 
causes no scaling and drop forging is practicable. The steel can be immersed in salt 
uater, boiled in UNO*., dipped in NH ;C1. vinegar, salt and vinegar, and citric acid 
without change. A steel with 49% Cr and a little Mo can he boiled in salt and citric 
acid. It can be heated lo 800-1000’ for an indefinite time without scaling. Sufficient 
annealing will cause a 15% Cr steel lo be workable in a lathe and heating and cooling 
in air cause the material to become almost file hard. Elastic limit 115/100 lb. per sq 
in.; tensile strength 2 hu'n«(i |b. per sq. in.; elongation 2.5%: sderoscopc hardness 8c. 
The freshly prepd. product must be reheated and soaked before complete cooling, 
prevent cracking and allow dripping. This material is applicable for cutlery, c*»»kii:g 
utensils, tools, and gas engine valves. (». K. .! 

Prevention of hardening cracks and the effect of controlling recalescence in a 
tungsten tool steel. Shiplky X. Brayshaw. J. Iron and Steel Inst. 1921 (advance 
copy) No. 1, 8f> pp.— The paper describes an investigation carried out on a tmd sled 
containing 1.1 C and 0.8 to 0.9%. W. The changes that occur during the halts in hearing 
and cooling were investigated by means of a large number of liars which, after soaking 
for various periods of time at temps, near the critical points, were quenched in 11/ 1 
The condition of the steel after quenching showed the progress of the change; and some 
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of the results suggest that, both in heating and in cooling, the changes, Ac 1.2.3 and 
Ar 3.2.1, take place in stages which may be sepd. one from another if sufficient time be 
allowed for the process. A second series of bars, similarly heat-treated, was cooled in 
sand instead of being H^O-quenched. All these sand-cooled bars were finally hardened 
by 1 standard process. These bars lengthened or shortened on hardening, in response 
to the max. temp, of the previous annealing, and to the progress that had been made 
in the slow recalescence during that annealing. The behavior of the hardened bars 
under bending stress was also found to have been detd. by the heat treatment prior to 
the hardening. Light is thrown upon the subject by a comparison between those II.O- 
quenched bars referred to alxive, and these bars that were sand-cooled from the heat 
treatment and then hardened. The tendency of the steel to crack in hardening was 
correlated with the various results from the bars by means of a series of milling cutters 
purposely made of a design extremely difficult to harden. The milling cutters were 
machined out of blanks that had been heat-treated along with the bars. After the 
machining, the cutters all underwent the same standard hardening without any inter- 
vening process. The resulting cracks were found to occur in reasonable sequence with 
the treatment and with the results from the bars. When sufficient time was allowed 
for the heat treatment, within a certain range of temp., the steel reached a condition 
In which the liability to crack in hardening was greatly reduced. There was found to 
be a remarkable uniformity in the modulus of elasticity of the hardened bars, which 
differed greatly in other respects. Cutters that broke badly in hardening were generally 
made from blanks in which the ratio of the Brincll figure to the Shore figure was com- 
paratively high. Progressive changes in length on successive days after hardening are 
referred to. A suggestion is made for a standard hardening test. V. 0. H. 

Drill steel from hollow ingots. P. A. K. Armstrong. Chem. Met. Eng. 24, 960 — 4 
(1921). — New practice at the I.udliun Steel Co. is to insert a high-grade, Iow-C mild- 
steel tube, suitably cleaned by sand blast, into an ingot mold and oast hot metal around 
the tube. The tube is filled with some air-excluding material, such as a high grade 
sand, to prevent oxidation and scaling of the inside. The ingots are then rolled in the 
usual way doivn to the finished bar, which is cut to proper size and the sand then ex- 
tracted. A. claims that this method is superior to the Swedish method of rolling pierced 
billets because no carburization of the center results. 1 He steel tube in the center in- 
creases the diameter of the center hole on freezing and therefore, tends to overcome shrink- 
age cracks and strains. There is a greater freedom from external and internal straining 
due to a more uniform cooling rate, and an inherent smaller crystal size; less liability of 
the steel to crack in the inside of the hole during forging or hardening because of a pro- 
nounced toughening effect arising from the mild-steel wall of the hole, which limits the 
intense hardening on quenching. There is no weakness of the wall of the hole because 
of an absence of harmful segregations. The method gives greater safety for uses when 
overheating must be contemplated since the ultimate grain growth will be less than in 
an ingot of s imi lar size cast solid, because the crystals were originally smaller. I.ess 
chipping and grinding are required if proper casting temps, and conditions are observed. 

W. A. Mudgk 

Relation of heat-treatment to cold-work in hypo-eutectoid and eutectoid steels. 
A. T. Adam. 7r<?« Steel Inst. (London), Carnegie Schol. Mem. 1920, 65-127. The 
expts. described were undertaken to study the processes used in wire-drawing practice, 
and were confined to this form of cold-work. Most of the expts. were carried out on 
two steels, one a basic open-hearth steel contg. C 0.44* 7. Si 0.06 %, Mn O.S2 ( <■, S0.0o6 f o 
P 0.031%; the other an acid open-hearth Swedish steel contg. C 0.S.V ( , Si 0.1-%, 
0.30%, $ 0.022%, and P 0.02%. To det. the effect of heat treatment in prcpn. for 
'-old-work the steel, in the form of 4 or 5 S. W. O. rod, was heated to S50°. 0-50°, or 1050° 
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and then cooled in air or quenched in lead at 500° or in oil and reheated to 600°. In 
the case of the basic open-hearth steel the capacity to withstand cold-work increased 
with the temp, with air-cooling. With Pb quenching lower temps, gave better results, 
but the differences due to temp, were so slight that it may be concluded that the safe 
working range of temp, in the “patenting’' process is extremely wide. Expts. with 
other steels confirmed this, and indicated that one of the objects of ''patenting” is to 
enlarge the grain rather than to refine it. A good wire is produced from what would 
normally be an over-heated steel. With steel of eutectoid compn., i, of about the 
compn. of the above Swedish steel, there is no advantage in “patenting’' beyond 950°. 
The improvement obtained by quenching in Pb is more marked in these steels than in 
medium steel. Heating below the crit. range does not remove the effects of previous 
cold-work and cannot replace “patenting.” Expts. on the effect of heat treatment after 
cold-work showed that hot galvanizing has a bad effect on the physical properties of 
the wire* and the higher the tenacity of the wire, the more serious is the effect. Time 
is an important factor, especially as regards its influence on the max. load. The temp, 
of the galvanizing bath should be as low as possible and the immersion should be as short 
as possible, consistent with the production of a satisfactory coating of Zn. The work 
on the microstructure showed that a fine-grained structure is unsuitable for wire-drawing. 
The most suitable structure is one in which the grains are targe enough to elongate into 
fibers and which consists throughout of granular or cellular sorbite. A structure of 
laminated pearlite, as in annealed eutectoid steels, is unsuitable. The structural effects 
of heat treatment after cold-work are scarcely visible until recrystn. commences. When 
this occurs the ferrite forms new grain boundaries and the cementite collects in the form 
of nodules which tend to coalesce. J. S. C. I. 

Inversely hard castings. P. Bardenheuer. Stahl «. Eisen 41, 570-75, 719-23 
(1921). — Hard castings are sometimes produced in which the center of the castings and 
the thick sections are harder than the surface and the thin sections; since this is the 
reverse of the usual conditions these castings have been called inversely hard castings. 
The following conclusions as to their cause arc drawn: (1) The entire casting crystallizes 
as a white iron owing to supercooling; the marginal zone then becomes gray through the 
sepn. of temper carbon. This explanation is confirmed by the artificial prepn. of in- 
versely hard casting?. (2) The reasons for super-cooling are usually too high S and 
too low a pouring temp. R. S. Dean 

New methods for hardening iron and steel. W. Hacker. Elektrochem. Z. 27, 
II, 49, 57, 6S(1921). — A review, with brief description of the suggested improvements 
for hardening steel as brought out in the literature and patents since the beginning 
of the war. W. E. Ruder 

Heat treatment of steel. G. W. Yale. Engineering 110, 273(1920); Sciem 
Abstracts 24B, 17. — Y. advocates elec, furnaces for the heat treatment of steel. In 
furnaces or lead baths of great heat capacity, the introduction of the material causes 
little cooling down and small parts heat up more quickly than large parts, frequently 
with disastrous results. Steel expands when heated, both below and above the trans- 
formation points, but at the actual transformation contracts; hence if different portions 
of a mass of steel under treatment pass the transformation point at different time*, 
distortions are likely to occur, and there may be cracking and failure. If a similar 
piece of steel be heated in an elec, furnace of small beat capacity, the furnace is chilled 
on the introduction of the metal, and the temp, of the whole can then be raised slowly, 
in which case both the light and heavy portions pass through the transformation raii^c 
at the same time. H. (>./ 

Solubility of graphite in molten iron. Rudolp Rubr and Juuus Biren. 
anorg. allgem. Chem. 113, 98-112(1920). — ' The soly. of graphite in Swedish Ee has been 
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detd. by heating the Fe with graphite until satd., and then pouring the molten metal 
into a metal tube so that it was cooled too rapidly for the dissolved graphite to sep. 
The metal was then dissolved in HNO, (d. 1.18) and the graphite detd. in the usual way. 
Estns. were made at temps, from 1152 to 2500°. Above 2500° approx, detns. show 
that the soly. continues to increase up to 2700°. The soly. curve of graphite in molten 
Fe is linear from 1 152 ° to 1700°, when it bends slightly at first and with increasing temps, 
more markedly away from the conen. axis. Examn. of sections of the chilled metal 
showed graphite, cementite, and austenite, but no further cryst. substance. The conen. 
of the graphite eutectic which lies at 1 152” is 4.25% C, that of the cementite eutectic 
which lies at 1145° is 4.30% C. The thick liquid which is formed when graphite and 
molten Fe are in contact, with rising temp., is due to the dissolved C , and the only action 
of the increased temp, is that it increases the soly. of the C in Fe. J. C. S. 

The rate of diffusion of carbon in iron. I. Rungb. Z. anorg. allgm. Chem. 115, 
293—311(1921). — The velocity of diffusion of C in electrolytic Fe was detd. by measur- 
ing the change in resistance of a helix of Fe wire heated at 000°, 700°, 800°, and 900° 
in an atm. of various gases containing C. The following gases were used: illuminating 
gas, a mixt. of illuminating gas with H, and mixts. of H or N with the vapors of hexane, 
benzene, toluene, MeOH and petr. ether. The resistance of the wire increased with 
increasing C content, gradually approaching a const, max. which represented the re- 
sistance of iron satd. with C at the temp, of the expt. The resistance ot the wire did 
not change in any expt. conducted at 600“ or 700°. At 800° mixts. of petr. ether with 
H and of hexane with N gave slow rates of increase in resistance, whereas at the same 
temp, a mixt. of hexane with H gave a rapid rate. At 900° a mixt. of illuminating gas 
with H and of MeOH with H had no effect on the resistance of the wire; illuminating 
gas, a mixt. of toluene with H, and another of toluene with N gave slow rates of resistance 
increase; and a mixt. of benzene with N, one of petr. ether with II and another of hexane 
with N gave rapid rates of resistance increase. From the standard equation for ex- 
pressing the rate of diffusion R. deduces an equation from which the carbon content after 
any time interval or at any section of a specimen can be computed. Two cases are con- 
sidered: first, the rate of soln. is faster than the rate of diffusion; second, the rate of 
soln. is slower than the rate of diffusion. By substituting exptl. values in these equa- 
tions the coeff. of diffusion for C in Fe was detd. This coeff. represents the amt. of 
C that will diffuse in unit time through unit surface under a conen. gradient of unity. 
From these equations 2 others were deduced for the 2 cases described above, which 
represent the resistance of an irou wire, exposed to carbonizing gases, at any time in- 
terval after soln. of the C begins or the resistance for any C content. Curves plotted 
with values obtained from these equations agreed closely with observed values. These 
expts. did not show whether C dissolved in Fe as solid C or as a gaseous hydrocarbon 
or whether it dissolved in froth forms. The increase in the rate of soln, observed in 
those expts. in which H was present indicates possibly that the rate of soln. is more 
rapid if the C is present as a hydrocarbon, ft is concluded that: (l) The diffusion of 
dissolved C in iron follows the standard equation for the expression of the rate of diffu- 
sion. The coeff. of diffusion at 930° is (2± 0.2) 10~ 7 cm. ’/sec. At 930° approx. 0.6 
mg. of C passes through each cm.' of exterior surface in the first 3 min. of exposure to 
a rapidly carbonizing gas. (2) The change in resistance caused by ! % C content is, 
at about 920 ° 5.7%, at .830 ° 7.0% of the resistance in the hot condition; at 18° about 
40% of the resistance in the cold condition. (3) The velocity with which gases and 
vapors containing C can yield C capable of diffusing varies with the nature of the gas 
mixt. and with the temp. (4) That pure g-iron as such cannot hold C in solution does 
not prevent carburization at those temps, at which the iron originally is in the j) form. 

F. P. Flagg 
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Magnetic analysis as a critical test for the quality of steel and its products. C. 
W .Burrows and F. P. Fahy. Am. Soc. Testing Materials 1919, p. 46; Rev. met. all. 
17E, 315-20(1920); Science Abstracts 23B, 571. — The authors have used the ballistic 
ring method, the Fahy penneameter and a special yoke app. for investigating the mag- 
netic properties of steels from the point of view of their suitability for certain conn 
purposes (blades for cutlery, steel rails, etc.). B- H curves are given in the paper showing 
the effect of quenching in oil and water when the sample has been heated to various 
temps, up to and beyond the crit. temp. An increase in the rapidity of quenching start- 
ing from a temp, above the crit. temp, has approx, the same effect upon the magnetic 
and mechanical properties as ati increase in the C content. The cocrcivity is considered 
the best criterion for testing the mechanical hardness. It is also shown how the leakage 
along a steel rail magnetized in the yoke can be used as a test for detecting the presence 
of blow -holes and fractures. 

Grinding cracks. I.kon Guiu.kt, Jkan Gaubourchi and Pikkru Ceurut, 
Rev. metall. 18, 313-20(1021). — Cracks produced on grinding case-hardened axles 
and gears are due to uneven local heating of the steel by the emery wheel and not to the 
method of hardening, or segregation of cemeutite. «,Cf. C. A. 13, 1701). The heating 
also causes an appreciable softening due to annealing. By rapid turning of the pieces 
during grinding, and cooling with a stream of water the cracking can be entirely elim- 
inated. Best results are obtained by rotating the steel in the same direction as the 
wheel, and as rapidly as possible. The study will be continued. W. A. Mudok 

Non-rusting chrome-nickel steels. B. Strauss. A'u t u nvisse n schaften 8, 812-4 
(1920). — Chrome steels show great resistance to corrosion, but without Ni have not the 
requisite mechanical properties. There are two groups of chroinc-Ni steels, showing 
high resistance to corrosion but differing essentially in physical and chcin. properties 
and in structure. To the first group belong steels having a martensitic structure and 
contg, 10-15(7 Cr with 1—3 r I Ni. These arc self-hardening. By heating slightly 
above the transition temp., 680-750°, and cooling slowly or quickly, they assume a 
troostosorbitic structure and become workable. The second group of chrome-Ni steels, 
with 20-23 r i Cr and 6-9' 7 Ni, have a polyhedral structure (austenite; and require a 
different heat treatment, consisting iri heating to l lHO-12iW)° and cooling quickly. 1'n- 
like those of the first group, these steels arc mm-magnetio. In both groups the C content 
is 0.1 -0.3(7' Between the two groups lie steels with intermediate structure and un- 
favorable mechanical properties. The oxidation potential of these non-rusting steels 
is between that of Cu and that of Ag. J. S. C. I. 

The gap between theory and practice in the production of corrosion-resisting iron 
and steel. Wm. D. Richardson. Trans. Am. FJectrockem. Soc. 39, preprint(I921) - 
A general review of the corrosion problem. The subject matter is treated under the 
following headings: general considerations, empirical results; lack of data; the elec- 
trolytic theory; the influence of rust ; corrosion tests; Cu-bcaring Fc; Si-containing 
cast I ; e; durirnn; Ni steels; Ni Cr steels, Ni Cu steels; Cr steel; Ni Cr Co alloys. Since 
O is the dominating influence in "ordinary" corrosion, corrosion can be preventer! by 
maintaining a passive surface or by means of adherent rust or adherent magnetic node. 
Or corrosion can be prevented by avoiding the () influence: (a) by changing the coin 
position of the metal so that the O influence is of no effect, ( b ) by means of protective 
datings, paint, etc. C. G. !• 

The corrosion of old iron. K. A. Richardson and L T. Richardson. Trans. 
Am. FJerfrflfhrm. Soc. 39 ( preprint); Chcm. Met. Eng. 24, 842(1921). — Analyses arc 
tabulated *»l 15 ciun-ns of Fe and steel which have been subjected to atm. corrosion, 
in sonic casts for a*- nun h a ecus. Five contg. over 0.10% Cu were in good con- 
dition, while of I" ointv !• - tii.ui Ki f , Cu. 5 were, in fair to good condition and the 
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remainder in poor condition. Comparative tests, over a period of two years, of old 
and of recently made Pe of about same Cu content show the former has no greater rust- 
resisting characteristics than the latter. W. 11. Boynton 

The action of inks on metallic iron. 1. 0. Bauer and Werner Mecklenburg. 
Mitt. Malerialpriijungsaml 37, 63-84(1919). — Two kinds of commercial steel pens 
were' subjected to the action, of an iron-gallate trade ink for 8 days at room temp. One 
lot of pens lost 32.6-90,6 mg. in weight and the other lost 43.2-410.2 mg. Qual. tests 
on other inks indicated a reversal of the amount of corrosion. To supplement these 
results and to det. the cause of corrosion, B. and M. conducted the following expts. in 
duplicate. »Small pieces of ingot iron (99.17% Fe), 20 x 20 x 0.7 mm., were immersed 
in 13 different iron gallate inks ("K” inks), 7 different tannate or oxalate trade inks 
("IJ” inks), 15 different aniline dye inks, and dil. solns. of HC1 and H 2 C20 4 containing 
as much iron (6.05 g./l., as FeClj, Fed*, or FeSO«) and acid as found in the other inks 
used. The time varied from one to thirty days. The following conclusions were noted *. 
(!) Ingot iron is 50% less corroded than steel pens; (2) amt. of corrosion increases with 
acidity; (3) corrosion can be ealed. from 7=a/\ where l— loss in wt. in mg., time 
in days, and a and b are const?., for periods not exceeding 20 days; (4) oxalate inks 
produce less corrosion than the others owing to the pptn. of FeC»0« aq. on the iron or 
steel pen, since this forms a "protective coating”; (5) corrosion by aniline dye inks de- 
pends largely upon the kind and nature of the dye used in their manuf. — some dyes 
increase and others decrease corrosion; (6) iron inks containing ferric salts are especially 
bad since they are reduced to ferrous salts according to the equation, 2Fe 4 " f+ 4-Hj^Lj^. 
2Fe > + 4- 2H % the acidity and consequently the corrosive property of the ink being there- 
by increased. Improvements should be made in both the pen and ink industries to pro- 
duce non-corrosive pens and low-acid inks. The article gives detailed exptl. results and 
analyses and must be consulted for specific cases II. Ibid 322-34. — In addition to 
the gallate and tannate inks, B.and W. employed 8 different logwood inks, and 2 each 
of red, green, blue and violet writing in'- s, and compared these with the corrosion pro- 
duced by distd. water, a 1% Xal.'l sola., and 0.a» .V, 0.1 .Y.and 0.2 .V solns. of HC1 
and H»SC> 4 . The time period was reduced to one to four days, and the temp, controlled 
throughout, at 18°, by means of a thermostat. The general conclusions are similar to 
those previously reported. W. A. Mudge 

The cause of corrosion of steam boilers. O. Paris. Chaleur et Industrie May. 
1920; Rev. gen. dec. 9, 1*2-3(1921); Science Abstracts 24B, 108. —A summary of in- 
vestigations in the lab. of Paul Kestner in Paris on boiler corrosion. P. discusses the 
subject from both the theoretical and practical standpoints. The dissolved gases and 
not the salts of the feed-water are the real cause of internal boiler-plate corrosiou. When 
the dissolved O and CO* arc eliminated from the water before it enters the boiler, the 
internal corrosion of the boiler almost entirely ceases, lhe usual method of removing 
the dissolved O by preheating the feed-water was investigated, 3nd found ineffective 
as a means of removing all traces of the gas; and the passage of the feed-water through 
a series of vessels coutg. Fe turnings specially prepd. for the purpose of removing the O 
was requisite, in order to achieve the objects aimed at. The conclusions are that the 
complete removal of the O from the feed-water paralyzes the corrosive action of both 
CO s aqd dissolved salts, and that this removal of the dissolved O can be cheaply effected 
by the method described. Cf. Pcrdrizet {Rre. gen. dec. 9, 185-7(1921)). H. G. 

Rusting of steam boilers. G. Brluns. 2. angew. Chew. 34, Aufsatzteil, 231-^ 
(1921).— The boiler tubes were fed with an untreated, brackish water from a peaty soil, 
mixed with an overflow from a nearby cesspool. In addition to Ca salts the water 
contained appreciable amts, of sol. nitrates and humic acid. The pptn. of CaCOj and 
elimination of CO s on heating left the water sufficiently acid to cause a reaction between 
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the nitrates and humic acid, resulting in the formation of a small amount of free HNOj 
which attacked the boiler tubes and walls, HNO* and NH» being formed. The decom- 
position products of humic acid or their Ca salts have a dark reddish brown color, and 
gave an exaggerated idea of an accelerated corrosion which was not found on actual 
inspection of the boiler walls. W. A. Mudge 

Unusual boiler tube corrosion by carbon dioxide. Barzillai G. Worth. Trans. 
Am. Eleclrochem. Soc. 39, preprint(1921); Cham. Met . Eng. 24, 843(1921).— A steam 
boiler corroded rapidly and resisted all attempts to protect it electrolytically. Finally 
the trouble was located as due to soluble Fe bicarbonate in the water used, which gave 
off large quantities of C0 2 when heated in the boiler. The water was then treated by 
keeping it at the b. p. 8 hrs. in a preheater, where the COj was liberated and a sludge 
of Fe(OH)j pptd. The trouble then ceased. J. W. R. 

Metal coatings for rust prevention. (Zinc.) W. Lange. Z. Metdlkunde 13, 
107-70(1921). — The four common methods of applying zinc coatings are discussed; 
electrodeposition, hot-dipping, sherardizing and the Schoop process. Corrosion expts. 
were tried with each method with different corroding agents. The effectiveness of the 
four methods is about the same when each is applied in the best way. The choice of 
type of coating depends on the nature of the article to be coated. For example, hardened 
and hard-drawn pieces should be electroplated, plates, pipe, etc., should be sherardized 
or hot-dipped and cast iron should be sprayed. R. S. Williams 

Slip interference theory of the hardening of metals. Zay Jewries and R. S. 
Archer. Chem. Met. Eng. 24, 1057-fi7(1921). — Hardness is resistance to permanent 
deformation. Metals fail under stresses much below their ultimate strength (as meas- 
ured by the interatomic forces holding the atoms together) because they are built up of 
crystals. Since the atoms are arranged in crystals according to some definite spacial 
form planes of weakness are present in the crystals. Fractures start along these planes. 
If fracture takes place without the fragments formed adhering the fracture is said to be 
brittle and the plane of weakness is called a cleavage plane. If the fragments adhere 
and merely glide over one another the crystal is ductile and the plane of weakness is 
called a slip plane. Anything that binders slip increases the hardness of the crystal 
The crystals in a metal are surrounded by a sheath of amorphous metal which is stronger 
than the crystalline phase. Therefore, decreasing the size of the crystals will increase 
the hardness. Solid solus, are harder than any of their components, owing to the inter- 
ference of the atoms of the solute with the form of the slip planes. The increased hard- 
ness of aged quenched duralumin specimens is caused by the pptn. within the crystal 
grain of the hard constituent CuAlj. Tn this example the effect on hardness caused by 
varying the size of the dispersed hard particle can lie explained as follows; The dis- 
persion which produces maximum hardness- is called the “critical dispersion.” Dis- 
persions finer than this are classified as “sub-critical”; those coarser as super-critical. 
In the sub-critical condition time has not l>ccn allowed for the atoms to fix themselves 
in the form of their typical crystalline arrangement. This is the state of the metal in 
the quenched condition, and any increased hardness in this condition is that which all 
solid solutions have. As time is allowed the atoms are given an opportunity to form 
the crystals of the hard constituent. As first formed, these are small and numerous. 
Soon enough are formed so that they obstruct motion along many slip planes. Thus 
increased hardness results. This is the condition of the metal in the critically dispersed 
state. The hard particles constantly increase in size, the smaller particles uniting, and 
as their size increases the number of slip planes obstructed decreases and, therefore, 
the hardness decreases. The “ super-critical” condition is readied. Austenite is a solid 
sola, of carbon in gamma iron. "When the rate of cooling of austenite is sufficiently 
rapid to form martensite, the transformation of the gamma iron to alpha is suMa«‘ 
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tially complete whereas the formation of cementite is not complete,” Martensite con- 
sists of submicroscopic ferrite crystals containing carbon in soln. The hardness of 
martensitic steels results from the extremely fine grain size of its ferrite and from the 
hardening effect of the carbon atoms dissolved in the ferrite. During the tempering 
of martensitic steels two changes occur; one decreases the hardness and other increases 
it. The softening results from the growth of the ferrite crystals and the hardening from 
the pptn. of cementite. As tempering progresses the cementite particles increase in 
size, reaching the dimensions described as super-critical, and thus decrease the hardness. 

F. P. Flagg 

Significance of recrystallization. G. Tammann. Z. anorg. allgem. Chem. 113, 163—78 
(1920); cf. C. A. 13, 3138.— The recrystn. of metals when worked cold is discussed. 

It is known that when metals are worked cold or at temps, much below the m. p. large 
crystals are produced at the expense of the smaller crystals. The older distn. hypothesis 
put forward to explain the process is considered and shown to be incapable of success- 
fully explaining it. T. puts forward a new hypothesis to explain the process, and con- 
siders a number of facts in connection with recrystn. from the point of view of this hy- 
pothesis, and in all cases finds it satisfactory. The hypothesis is as follows: Two con- 
tiguous crystals can only.be in equil. with one another when the crystallographic equil. 
lattice planes of both crystals lie together in the same plane at the surface of contact, 
that is, when the space lattices of both crystals of the contiguous crystals form a single 
lattice or when the plane of contact is a twinning plane. If one or the other of these 
conditions is not fulfilled, then when the temp, is raised sufficiently to allow of a certain 
amt. of change in the position of the atoms or mols. in the lattice, new lattices of mean 
orientation to the surface of contact will be formed, that is, a recrystn. will commence. 

J. C. S. 

Liberation of gas from cold-worked metals during recrystallization. G. Tammann. 
Z. anorg. allgem. Chem. 1 14, 278-80(1920) .—On heating a drawn Cu wire in a vacuum, gas 
was evolved, the rate of evolution being greatest between 200° and 300°. At this 
temp., the alteration of structure of the cold -drawn wire is also most rapid. The evolved 
gas gave the spectra of CO and C0 2 . Electrolytic Fe showed in the first heating a 
max. rate of evolution of gas at 530-000°; in the second heating at 610-50°. The spec- 
trum of the gas showed the tines of H and CO. A sublimate of Pb was obtained from 
the Fc. This is observed only when the metal has been cold-worked before heating in 
a vacuum. J- 

Researches on the elastic properties and the plastic extension of metals. W. E. 
Dalby. Trans. Roy. Soc. Union 221 A, 117-38(1920). — A continuation of previous 
work with reference to the load-extension and looped diagrams. (Cf. C. A. 7,3306; 
9 ^ 49 ) W. A. MudgB 

The detection of parts of different “nobility” in a piece of metal. S. Kyropoulos. 
Z. anorg. aUgem. Chem. 114, 157-60(1920).— Different parts of a piece of metal may 
exhibit different behavior in certain solns., on account of differences of elec, potential. 
Thus, when a clean nail is placed in an agar gel contg. KjFe(CN)# and phenol phthalein, 
the metal at the point appears more “noble" than that at the head; in the neighbor- 
hood of the point a red color develops, on account of the formation of free OH ions, 
while along the surface of the nail a blue color appears, owing to the production of Fe 
ions. The difference is due to the greater degree of working to which the metal towards 
the head of the nail has been subjected. If K*Fe(CN)s is substituted for ferrieyanide 
iu the soln., it may be used to detect similar local differences in pieces of Mn, Zn, Cd, 
Al, Ni, or Cu. If a clean Ag plate is scratched and immersed in an agar soln. contg. 
KI and phenol phthalein, the scratches show up as black lines on a bright ground, through 
the deposition, on the less "noble” worked parts, of Agl. With proper choice ofin- 
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dicators, the method should be generally applicable to the detection of chem. and 
physical' inhomogeneity in the surface of a metal. J. C. S. 

Occurrence of a foliated appearance on strips of sheet zinc. E. H. Schulz and 
R. Melaun. Forschungsarb. Geb. Ing . Sonderreihe M [I }, 23-7. — On bending and twist- 
ing several different kinds of sheet Zn it was noticed that the surface split up into small 
leaves, giving the material a foliated appearance. While this could be traced partly 
to segregation of the Pb in rolling, it otherwise did not appear to have any connection 
with the chem. compn. of the metal and was probably due to the method of rolling, 
the metal having been Tolled out in fewer stages than usual, thus giving rise to temp, 
differences between the outer surfaces and the interior. This produced small longi- 
tudinal cracks along the edges of the rolled sheet and on the broken edges of a fracture, 
and on bending the metal caused the foliated appearance. No explanation, however, 
could be found for the fact that Rhenish and Belgian zincs behave worse under these 
conditions thaft Zn of similar compn. produced in Upper Silesia. J. S. C. I. 

Influence of the forging temperature on the tensile properties of forged zinc. 
E. H. Schulz and R. Fiedler. Forschungsarb. Geb. Ing. Sonderreihe M (1], 27-29.— 
Tests made on Zn rods (contg. 1.3^ Pb and a trace of Fe) forged down from 120 mm. 
to .50 nun. diam. at various temps, showed that the highest tensile strength and elongation 
were obtained when the forging temp, was 1207 As this temp, was increased the ulti- 
mate stress altered but little, but the elongation ami resistance to impact of the resulting 
bar were considerably decreased, while the metal became coarser grained. Metal 
contg. more Fe must be worked at a higher temp, than pure Zn, and if worked just 
below 120° it gives a greater elongation. J. S. C. I. 

Behavior of zinc in the impact test. K. H. Schulz and R. Fiedler. ForsrfmNg- 
sorb. Geb. lug. Sonderreihe .1/ 1 1 j , 2U-31. — Forged Zn with a tensile strength up to 
20 kg. per sq. mm. and an elongation of 30' ; or more gave results in the impact test 
with a notched Inr varying from to 0.7.) kg. m. per sq. cm., and this figure could 
not be improved ui>ou bv prepg. the specimen by other methods, by further refining, 
or by alloying the Zn with other metals. The results obtained with bars with V-shapcd 
notches decreased as the angle of the notch increased, and the broken bars showed a 
>hort granular fracture. Bars with a circular notch had a resistance several times as 
great as that of those with angular notches, and the fractured surface was very jagged. 
Tests at various temps, showed that the resistance of Zn to impact decreased with fall 
i if temp. J. S. C. I. 

Development of a coarsely crystalline structure in forged zinc by heating. 
K. 11. SCHULZ and O. Zeller. Forschungsarb. Geb Ing. Sonderreihe M jlj.32-8.- - 
By heating forged Zn for ; hr. at gradually rising temps from 100° upwards and exanig. 
the fracture and microscopic structure of polished and etched surfaces, it was established 
that, at a definite temp., depending on the forging temp, of the sample, but at least 
14Q\ a fairly sharply wpd. zone of largi-r grained metal developed round the outer 
edges of the test-piece. As the temp, was raised this zone gradually increased in extent 
until at 2UU7 or higher, according to the original forging temp., complete rccrystn. of 
the metal took place. As the grain of the metal became coarser the tensile strength, 
and especially the elongation, decreased, the latter very considerably after rcerystn 
had set in, but no change was noticed in the Brinell test. Heating Zn to ifjfKSX) 0 has 
a bad effect on the elongation. The tensile strength is not appreciably altered by heat- 
ing for '/* hr. at 200°, but at 300° a considerable decrease in strength is produced. 

J. S. C. f- 

Effect of addition of copper and aluminium on mechanical properties of forged 
and rolled zinc. li. H. >Scmxz and R. Melaun. Forschungsarb. Geb. Ing. Sonderreihe 
M (lj, 38-42. —Addition of 2 ‘/j% Cu to forged Zn increases the tensile strength and 
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hardness of thick bars to an extent depending on the temp, of forging, but does not 
appreciably improve the ductility or the toughness. Similar results are obtained by 
the addition of A1 up to 4.4%, but in this case the metal appears to be more brittle. 
Thick plates that have been rolled from 30 cm. down to 1 cm. have good tensile strength 
and ductility combined with a low hardness number if 2% of Cu has been alloyed with 
the metal. Addition of A1 does not give such good results, it being necessary to add 
more than 4% A1 to get the same effect as with 2% Cu, and even then, for the same 
tensile strength the elongation is less than that of the Cu alloy. According to the 
particular method of working forged Zn with 2% Cu, the elongation and contraction 
of area vary from 9 to 30%. J. S. C. I. 

The purification and testing of aluminium. Franz Mylius and Werner Myxius. 
Z.anorg. allgem. Cbm. 114,27-64(1920).— Expts. were made on the further purification 
of technical '‘pure” Al, which may contain A1 99.58, FeO.18, Si 0.22, C 0.02%. When 
such a metal crystallizes slowly, practically pure Al first crystallizes, the impurities 
crystg. last in the eutectic. Such Al can be granulated by stirring the metal during 
crystn., and by extg. the granules with dil. HC1 most of the Fe can be removed. By 
repeating this process 3 times, a metal was prepd. contg. Al 99.9, Fe 0.02, Si 0.2, C 0.01%; 
the loss was 50%. Purification can also be effected by partly melting the metal and 
sepg. the less pure liquid portion from the purer Al crystals, but the process is tedious 
and the yield of pure metal is low. Kxpts. were made with the object of devizing a 
test for detg. the probable behavior of technical Al when exposed to atm. influences. 
It was shown that Al of the highest obtainable purity is but slightly attacked by 20% 
HC1 and by other corrosive agents. J. C. S. 

Producing small non-ferrous castings. Raymond H. Sullivan. Metal Ind. 19, 
108-11(1921). — Description of the method of producing small castings at the Yale and 
Towne Mfg. Co., Stamford, Conn. R - s - D ; 

Importance of the pyrometer in industry. Clifford W. Nash. Ind. Australian 
Mining Standard 64, 1171-3(1921).— Consideration is given to the use of the pyrometer 
in obtaining cooling curves and its application in the hardening and tempering of steel 
and in the manuf. of malleable cast Fe. ^ • O. Homf.RBERG 

Electric arc welding. M. Lebrum. fcv. ml, ill. IS , 201-12(1921),— After re- 
viewing Kjellberg’s and I.cCha teller's work L. gives results of torsion, alternating stress 
shock, and tensile tests on welded and riveted bolt rings in comparison with the origiual, 
mild carbon steel. Welded specimens, 6-11 mm. thick, have 63-96% of original strength 
and are generally 10% superior to riveted specimens. Welding reduces C, Si, and iln, 
but does not alter S and P. The effects of dilatation are reduced to a minimum. The 
technic is simpler and easier than with the torch, and therefore manual labor is reduced 
Analyses and photomicrographs are given, together with a brief discussion of successful 
applications of arc welding in the manuf. and repair of marine and locomotive boilers, 
locomotive hearths and other parts. ^ ' A. Mudge 

Thermite welding and electric arc welding. G. Lange, hlektrotechn. Z. 4 , 
722-4(1921).— An address. 4 Ulus. C - G R 


Sulfur recovery from blast-furnace slag iDikhl) 18. Phenomena in the formation 
of space lattices composed of two different species of atoms, particular^ in the formation 
of mixed crystals of silver ami gold (Tammann) 2. Electromotive behavior of magnes- 
ium-mercury alloys (Kkemann, Muller) 2. Electromotive behavior of aluminium- 
mercury alloys (Kremann. Muller) 2. Transformer tanks ot copper-alloy steel 
(Bingay) 4. 

Recovery of copper. M. Trugaki, D. IIayashi, Nishikawa, and Kcr 
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Syokusan Co. Japan 36,590, June 15, 1920. CuS0 4l obtained by burning Cu con- 
tained in FeS, etc., is heated with an aq. soln. of NaCl, MgClj or coned, sea-water, dur- 
ing which operation waste gas contaming^Os, air, and H«SO« produced in the burning 
process of pyrite etc. is blown into. The sulfate is changed to chloride, which is extd. 

Chemical purification of tungsten ore. Y. Mori, T. Mori, and Nippon JOsEki 
Seiren Co. Japan 36, 607, June 18, 1920. A mixt. of 100 parts powdered wolframite 
(or scheelite), 20 parts Zn dust, 20 parts A1 or Mg, 5 parts SiOj, and 4 parts BaOi is 
placed in a graphite crucible, on which 5 parts KCIOj are placed and fired. A product 
contg. 80-90% metallic W is formed. 

Apparatus for purification of zinc. Umatar6 Hattori. Japan 36,823, July 24, 
1920. — Mixed vapors of Zn, Fe, Sn, Pb, Cu, etc., produced by heating Zn ore or Zn 
compds. in a retort are conducted to a sepg. chamber, in which metallic vapor condenses 
and comes back to the retort, while Zn proceeds into a condenser, producing metallic 
Zn of 99.95% purity. 

Aluminium alloy. I. Yamamura and Nippon Keigin K6gy6 Co. Japan 36,657, 
June 25, 1920. — 97.34 parts A1 arc heated to 900° in a crucible with 79 parts Ni with 
agitation. The temp, is gradually lowered to 630°, at which point 13 parts Sn and 5 1 
parts Mg are added. The whole is melted and completely mixed. The alloy is not 
affected by boiling with sea- water or 50% AcOH for 1.5 hrs. 


10 ORGANIC CHEMISTRY 


CHAS. A. ROUII.LER 

Proust as an organic chemist. Eduard Farber. Z. angew. Chem. 34, Aufsatz- 
teil, 245-6(1921). E. H. 

Ludwig Knorr. Wieheem Schneidijr. Chem. Zlg. 45, 609-10(1921). — Obituary. 

E. H. 

Synthesis of hexamethylenetetramine. \V aether Herzog. Z. angew. Chem. 33, 
Aufsatzteil, 48(19201.— COj is passed into (NH«)tCOi soln., giving the bicarbonate. 
Impure carbonate is used so that a large amt. of ammonium carbonate also is present. 
HCHO soln. is then added and the inixt. distd. from a water bath under reduced pressure, 
hexamethylenetetramine distg. off. The existence of an intermediate product is 
mentioned— NH.HCO, -f NHjCOjNTH = CjHnOjN, and 4C,H„O k N, + l8CH a O = 
3C«H„N 4 + SCO* -f 22H 2 0. A 10% excess of (NH«)tCQ, is used on account of the 
instability oE the bicarbonate, the yield being 66% based on the amount of HCHO 
used. The product is obtained cryst. by crystn. from abs. ale. or by vacuum sub- 
limation. H. W. Post 

Brodie’s hydrocarbon melene, CjoHin. Y. FunckR. Arch. Pharm. 259, 93 101 
(1921). — The purpose of the investigation was mainly to check the findings of Brodie 
relative to the hydrocarbon Ci«H«o (cf. Ann. 144). A summary of F. ’9 results is 
as follows: t. In the ordinary dry distn. of l>eeswax, a mixt. of satd. and unsatd. hydro- 
carbons is obtained, which is contaminated to some extent with O-con taining substances 
In the lower boiling fractions unsatd. hydrocarl »ons preponderate, while in the higher 
boiling portions the conditions are exactly reversed. 2. The rapidity with which -the 
distn. is carried out is determinative for the quantity of high mol. hydrocarbons, a 
rapid distn. giving the highest yield in this respect. 3. The 9olid hydrocarbons thus 
obtained can on treatment with cold KuO be divided into 2 groups, one of whicli i- 
characterized by hydrocarbons containing about 25 C atoms, the other about 30. 
The sepn. of the members of either group is a matter of great difficulty owing to their 
marked physical similarity. It is shown that the elementary analysis, upon which 
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Brodie based his conclusioiB^J^tn sufficient for detg. the particular hydrocarbon in 
question, that the substance or rather material to which Brodie gives the name melene 
is not a corapd. in fact but a mixt. of satd. and unsatd. hydrocarbons with about 30 
C atoms, that finally, while the presence of the unsatd. hydrocarbon CsoHgo in this 
mixt. cannot be questioned, its isolation in pure condition has so far not been effected 
and this hydrocarbon should, therefore, be stricken from the chein. literature. W. 0. E. 


Preparation of glyoxal by the action of acetylene on gold chloride or gold bromide. 
Kari, Kindebr. Univ. Hamburg. Ber. 54B, 647-9(1921). — ' the Au is quant, pptd. 
by CtHi from aq. soins. of its halides containing not much more than 1.5% Au; the 
org products are only glyoxal and small amts, of CO2; the finely divided Au can again 
readily be converted into its halides by means of Cl or Br. The C2H2, purified accord- 
ing to Gottig’s directions (Ber. 32, 1877(1899)) and, to free it from any AcH which 
might have been formed, further washed with 30% NaHSOj and then with 30% NaOH, 
was passed into 2.6 g. of the Au halide in 100 cc. H s O at 70-80° in a flask connected 
with a condenser, cooled receiver and NaOH wash bottle protected from atm. COi 
with soda-lime. With a moderate stream of CiH,, the reaction is complete in about 
„ -fiy. yield of COj was about 12%; no AcH could he detected in the receiver. 
The filtrate from the pptd. Au with PhNHNH t in dil. AcOH gave 86% of glyoxal 
osazone, m. 169-70”. Chas. A. RomtuiR 

Dithiocarbazinic acid. Sima M. I.osaxitcii. Univ. Belgrade. J. Chem. Soc. 119, 
763-5(1921) —Ammonium iithwcarbazinale, IENNHCSSNH,, is obtained when an 
ale. soln. of N1H..H1O containing a large excess of NH, is slowly treated, with cooling, 
with the corresponding quantity of CS,, yellow transparent prisms, m. and decomp. 
U4” Methyl ester. HrNNHCSSMe, by treating the NH, salt in dil. ale. with 1 mol. 
Mel" needles or prisms, m. 82”. 2 mols. Mel gives methyl bismelhyldithiocarbamate, 
(SMeCSNMe)j. also formed by the action of Mel on the Me ester, needles, m. 118- 
9° Methylam’monium dilhiocarbazinate, HrNNHCSSNHiMe. yellow needles, m. 
H2” (dccompn.). Hydrazine phenyldithiocarbasinate, NHPhNHCSSNaHs, decomp. 
1 in” When heated with acids, the dithiocarbazinatcs decomp, into their components. 

C. J. West 


Condensation of methylene dicyanide with ketones and aldehydes. O. J. OST- 
usre Ofversicht Finsha Vet enskaps Sac. Forhandl. 57A, No. 11, 13 pp.(1915).— 
An investigation of the condensations of methylene dicyanide with ketones and alde- 
hydes Methylene dicyanide and acetone in mol. proportions give, in presence of a 
little piperidine, a colorless, cryst. suhhvtce, CuH„\T, volatile at 460°, easily sol. 
in NaOH and KOH. Condensation of methylene dicyanidc with a large excess of 
acetone (in ale , EtrO or II-O) gives clear crystals which, when heated with coned. 
HC1 in a bomb tube at 150” for 5-6 hrs., give an acid. C„H ;i O,N, yellow needles, m. 
152-3” From the portion of the condensation products melting at lower temp., a 
crvst acid could be extd. by KOH. Other condensation products were obtained with 
MeCOEt CH.Ac,, and Et.CO. Condensation with BzH in ale. gives a compd., 
CHPh- C(CN), m 88° With CH,0 in water, plates, m. 206-7°, of a probable poly- 
mmde of the formula CH>: C(CNU were obtaine.l. With AcH needles of a substance. 
CHMe: C(CN),, m. 77-8° (from ale.), were obtained. J. C. S. 

• Formation and stability of spiro compounds. IV. Ketones derived from open- 
chain and cyclic glutaric acids. George Armand Robert Kon. Impend Coll. 
MW J Chem. Soc. 119, 810-30(1921); cf. C. .1. 15, 101S.-K. deals with the 
factors affecting the dosing and disruption of 4-membcred C-rmgs. ra particular of 
rings which may be described as extra-annular. The 2 methods which are of primary 
importance are; the distn. of the Ca salts of dibasic acids and the elimination of ales. 
froiTestent of dibasic acids. Those acids which can be converted into ketones do 
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not yield anhydrides under the usual exptl. conditions, and vice versa. In p yh case 
the limiting conditions appear to lie between those which hold in glutaric and in adipic 
acid. In order to ascertain the limiting conditions with any degree of accuracy the 
investigation of compds. having intermediate stabilities is required. The gem-substi- 
tuted glutaric acids (Ingold, C. A. 15, 1696) occupy various positions between glutaric and 
adipic acids in the scale of stability of the ketones to which they should give rise. The 
present investigation deals with the complete investigation of the products formed 
when the Ca salts of these acids are distd. The arithmetical figures obtained from 
the formula given in C. A. 15, 1018, for the instabilities of the ketones corresponding 
with the normal-chain dibasic acids are as follows: succinic, 0.927; glutaric, 0.436; 
adipic, 0.126; pimelic, 0.0S4; suberic, 0.203; azelaic, 0.343. The figure 0.436 represents 
a ketone too unstable to survive the conditions of a Ca salt distn., while a ketone of 
instability 0.126 is sufficiently stable to be prepd. in this way. The critical figure 
lies somewhere within the range 0.436 and 0.126. The substituted glutaric acids have 
the following values: eyclopentanediacetic acid, 0.344; dimethylglutaric acid, 0.339; 
cyclohexanediacetic acid, 0.301; cyclolicptanediaectic acid, 0.266. Since it is shown 
that, although the cyclic ketones are undoubtedly the products first formed when the 
Ca salts of the ji.3-disubstituted glutaric acids are distd , none of them survives the 
exptl. conditions, consequently the figure for the critical stability governing this re- 
action must lie within the narrower range 0.260 to 0.126. The Ca salts were prepd. 
by dissolving l g.-mol. in dil. N1UOH, boiling off the excess NHj and pouring the soln. 
on to a paste from 100 g. slaked CaO The mixt. is evapd. to dryness, the salt powdered, 
dried at 100°, and then distd. in a stream of N\ 1 g.-mol. of 3, ^-dimethylglutaric 
acid gave 70-80 g. distillate, from which wore isolated: MejCO, 30%; mesityl oxide, 
5%; isophorotie, 33%; and an unsatd. hydrocarbon, isobutylene (?). 0,/3-Diethyl- 
glutaric acid gave about 90 g. distillate, composed of: Me 2 CO, 16%; fi-ethyl- & a -buty- 
lew. Et.CiCH:, mobile liquid, b. 07-S°, d».s 0.6U403. n 30 ^ 5 1.40270, [Kl!d 29.55 
(dibromide, b s d08-10°, which yielded an aldehyde on boiling with HiO) ; EttCO, in 
5% yield; a ketone, Et(MeCH:)CCH:COMe(?), liquid with odor of isophorone and 
mesityl oxide, b;s» 164-6°, du.» 0.*.’>444, 9 1.44241, 1 /?l Id 38.83. Semicar bazone, 

silky, flattened needles, m. 145-6°. Oxime, b l9 113-9°. Reduced, it gave the ketone 
CsHisO, isolated ns the semicarbiizone, long flattened needles, m. 141-2°. The yield, 
of this fraction was 25%. A high-boiling fraction, corresponding to about CnHuO, 
b. 240-6)0°, was obtained, but no definite compd. was isolated. Cyclopentanediacetic 
acid gave 90 g. of a dark green distillate, which gave 20% Mc*CO, 6% methylcne- 
cyclopentane (Ann. 347,325), a little cyclopentanone, and about 33 % cyclopentanyl- 
acelone, C s H:CH 2 COMe, b : « 181-1°. d*,., 0.9294, du.« 0.9332, »» 2 D * 3 1.46.50, n 1 * * 
1.46728, 30.91. Semioirbazone , which is sepd. into 2 forms by crystn. from 

MeOH, less sol. form, fan-shaped aggregates from McOH or EtOH, decoinp. 189°; 
more so!, form, rosets of small crystals, ni. 138°. Upon reduction cychpentylacetone 
is formed, hru 179°, with the odor of AmOAc, djo 0.1*022, w 2 ,? 1.44452, [Ki]n 37.15; 
semicarbnzone, glistening plates, in. 171-1 5°, long flattened needles from MeOH. 
The highest boiling fraction.hu 140-2°, corresponded to CmIIrO, but no definite compd. 
has been isolated. Cyclohexanediacetic acid gave 96 g. distillate, composed of 12-15% 
MejCO, about 11% tneUiylenecyclohexanc (Ann. 347, 329) and about 30% cyclo- 
hexenylacetone ( C . .1 7, 1002). Cycloheptancdiacetic acid gave 24 g. distillate from 
55 g. acid. This contained a small amt. MejCO, about 16% of methylenccycloheptane 
(Ann. 314, 1.58); cycloheptenylacetone, brr, 223-5°, d,,., 0.9396, » 33 0 3 1.47917, 

45.92. Semicnrbazotie, spherical clusters of needles, m. 166.5-7°. A small quantity 
of a lower melting form was obtained, m. 96° (decotnpn ). Glutaric arid yielded only 
26 g. distillate, from which MejCO and a little cyclohexanone were isolated. No 
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trace of unsatd, ketones could be isolated and the decompn. appears to be of a deep- 
seated character. 0-Methylglutaric acid gave 42 g. distillate. 15% Me^QO were 
isolated, a small amt. of MeCOPr, some 3-methyleyclohexaiione, and some nr-cresol. 

C. J. West 

The influence of ammonium molybdate upon the rotatory power of malic acid. 
K- Darmois. Compt. rend. 171, 348-50(1020). — Gernez ( Compt . rend. 1887) has shown 
in a series of extensive researches that the alkali molybdates and tungstates greatly 
increase the relatively slight rotatory powers of tartaric and malic acids in H 2 0. and he 
explained these phenomena by a hypothesis involving the formation of a compd. be- 
tween the acid and the salt; but neither he nor subsequent investigators were able to 
isolate such compds. D., in a study of the malic acid-NH 4 molybdate mixt., has 
succeeded in isolating a compd. whose optical activity is of such magnitude as to ex- 
plain the large increase in rotatory power of these solns. The exact compn. of this 
compd. is not stated. Charles K. Ruby 

Chemistry of uric acid. I. Introduction. Hein-rich Biltz. Ann. 423, 119-22 
(1921). — The following papers conclude an extensive investigation of the chemistry of 
uric acid, treating specially of the 4,5-double bond. References are given to descrip- 
tions of all the uric acids prepd. since Fischer's book (cf. also Ber. 32, 435). II. 7- 
Methyluric acid and its derivatives. Heinrich Biltz, Karl Mar witzky and Myron 
Heyn. Ibid 122-46. — The most suitable prepn. of 7-methyluric acid (A) is given 
in Ger. Pats. 102,158 and 105,345. It is modified so that 200 g. uric acid suspended 
in 2 1. H 2 0 are dissolved in 200 g. KOH in 500 cc. H>0, treated with 300 g. 40% HCHO 
and acidified after 1 day with HCl. After shaking 12 hrs. the product is filtered and 


50 g. of the crude hydroxymethyluric acid in 125U cc. coned. HCl are reduced at 45° 
with 350 g. Sn, the operation requiring 12-14 days. A may also be prepd. by treating 
13 g. 7-methyluramil with a boiling soln. of 10 g. KCXO in 46 cc. II : 0 for 0.5 hr., acidify- 
ing with 175 cc. 20% HCl, and then heating for 1 hr. Prepns. from various sources 
were identical in chem. properties and crystal form. While the first method uses mater- 
ials which arc more accessible, the 2nd is more rapid. The true soly. of A in boiling 
H 2 0 is detd. as 1 : 199, but supersatd. solns. are easily prepd. M o n oacctyl-j- met hyl u ric 
acid, CgHgOiXh, by boiling l g. A and 150 cc. AcA until soln. resulted, lancet-like, 
pointed leaflets from 11*0, which decomp, above 315°. It gave the murexide reaction. 
y-Methyluric acid glycol dimethyl ether, CsHuOjXj. prepd. by passing Cl into a mixt. 
of 2 g. finely powdered A in 10 cc. MeOH cooled in ice and salt, compact 4- or 6-sided 
prisms from HjO or MeOH, m. 211° (decompn.). It is sol. in about 9 parts MeOH. 
SnClj and HCl reduce it to A. Diethyl ether, as above, using EtOH, rhombic leaflets 
from EtOH, m. 214-5° (decompn.). It is sol. in about 35 parts EtOH, less so in H-O, 


AcOH, AcOEt and scarcely sol. in Et ; 0- 7-Methyl-.i-hydroxy-$<t}wKy-4o-dihydrouric 
acid (7-methyluric acid glycol ethyl hemiethcr), (D), C s HiAt>f«. crystals from a soln. of 
I g. C in 10 cc. warm dil. HCl, prisms or small leaflets from EtOH, m. 214°. Reduced 
with HI, it yields 1-methylhydantoin. Methyl i-m el hyl- 5 - > f i el hoxyhyda nt o in carbonate, 
CjHmAN,. is formed by passing Cl through a mixt. of 2 g. B and 20 cc. MeOH at room 
temp., long rhombic tables from MeOH, in. 131 °. HI reduces this to 1-methylhydau- 
toin. Attempts to prep. 1-methylspirodihydnntoin by heating with CO(NH*)j in 
the presence of HCl were unsuccessful, as were also those to prep. 7-methyluric acid 
glycol by the action of Cl upon A in HA 7-^byl-S-chloro- A*- 3 -iso uric acid, C«- 
H 4 0»N<C1, is obtained by passing dry Cl into a cooled mixt. of 1 g. A, 8 cc. glacial 
AcOH and 2 cc. AcA; soln. results in 6 min. The hygroscopic -acid forms compact 
prisms which decomp. above 200°. Reduction with SnCh and HCl ga\e A. Ale. 
gives the corresponding ethers B or C. H ; 0 dccomps. the acid into a mixt. of alloxan 
and methylurea, which form an addition product, m. 137°. y- Mcthyl-y-chloropn mourn- 
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acid, CfHiO«N|Cl, by passing Cl into a mixt. of 5 g. 7-methylpseudouric acid (E) and 
35 cc. AcOH, leaflets with 1 AcOH, decomp. 177°. Reduced with SnClj and HC1 
it gives E. The action of H*0 gave the above mixt. of alloxan and methylurea, which, 
if allowed to stand overnight, yields 9-methyluric acid glycol. With MeOH at room 
temp., 7 -methyl-s-methoxypseudouric acid is formed, best prcpd. by the action of Br 
upon 1 g, E in 5 cc. MeOH, 6-sided tables, m. 176° (decompn.). 5 -Ethoxy derivative, 
leaflets, decomp. 165°. Upon crystn. from dil. HC1, D is formed. HI. 7-Ethyluric 
acid and its derivatives. Ibid 147-59. — Both 7-etliyluric acid (A) and 7-ethylpseudouric 
acid (B) may be synthesized from 7-ethyluramil (C) according to Fischer. C was 
prepd. from alloxantin (Piloty, Ann. 333, 64(1904)) or from dialuric acid with an excess 
of EtNHj. If 1.5 mols. EtNH* are used, dialuric acid ethyl amine, CeHuOiNj, results, 
m. 286°, soly. in boiling H 2 0 about 1 in 35. C is best prepd., however, by Biltz and 
Heyn’s method (C. A. 11, 2197). 7 -Ethylpseudouric acid , C 7 H 10 O 4 N 4 , from 10 g. C 
and 10 g. KCNO in 30 cc. H 2 0 by warming 0.5 hr., 4-sided prisms with 1 HjO, m. 
208° (decompn.). It is sol. in 17 parts boiling H-O. 7 -Elhylurtc acid, CiHiOjN*. 
prepd. from B as usual, needles, decomp. 361-2°. 7 -Ethyluric acid glycol dimethyl 
ether, CjIInOjN*, by passing Cl into a mixt. of 5 g. dry A and 40 cc. dry MeOH with 
cooling, small nearly quadratic plates, in. 206° (decompn.). SnCh and HCl reduce 
it to A. Diethyl ether, CuHigOsN*, fine needles, m. 193° (decompn.). The soly. in 
boiling ale. is about 50. 7 -Eth\i- 4 -hydroxy- 5 -elhoxy- 4 , 5 -dihydrouric acid ( 7 -cthyluhc 
acid glycol ethyl hemiether) (D), CgHuOjNY obtained if a small amt. of EtOH is used, 
compact, lancet-like leaflets, m. 208°. It is reduced to 1-ethylhydantoin, m. 104° 
(Heintz, .4nn. 133, 65, found 100°). Methyl 1 -ethyl- 5 -melhoxyhydautoin carbonate, 
CsHijO>Nj, by evapg. a soln. of 6 g. di-Me ether in 30 cc. satd. MeOH-HCl, large tables, 
m. 146°. Upon reduction this gives a good yield of 1-ethylhydantoin. Attempts to 
prep. 7-ethyl-5-chloroisouric acid and the 5-chloropseudo acid failed. 7 - Ethyl . 5 - 
methoxypseudouric acid, CsHuOjNY prepd. by the action of excess Br upon 0.5 g. B 
in 4 cc. abs. MeOH, leaflets, decomp. 167-8°. 5 -Ethoxy derivative, C«HuOsN«, lancet- 
like leaflets, decomp, about 118-20°. Crystd. from dil. HCl D is formed. 7 -Ethyluric 
acid glycol hypochlorite, CiII&sN&l. by passing a lively stream of Cl into a suspension of 
A in HjO, rhombic tables decomp. 163°. When heated with EtOH, HCIO is split off, 
but a cryst. product was not obtained. With coned. HCl this evolves Cl and forms 
i-elhylcatfolide, C 7 H;OjNj, compact, rhombic tables, m. 210-2°. IV. Derivatives 
of 7,9-dimethyl uric acid. Heinrich Biltz and Hans Ri low. Ibid 159-77. — 7,9- 
Dimethyiuric acid (A) was prepd. according to Fischer ( Ber . 30, 22(H); 32, 463) with 
slight modifications. 1 g. dissolves in about 430 g. boiling HjO. Upon oxidation tins 
yields 7,9-dimethyturic acid glycol (B) (Fischer, Ber. 17, 1781) which has been compared 
with the synthetic product (Biltz, C. .4. 4, 2644) and the complete identity of the 2 
established. Dimethyl ether, C»IIi/)iN\> by the action of Cl upon 5 g. A in 50 cc. abs. 
ale., rhombic or 6-sided leaflets, decomp. 187°. Diethyl ether, Cnl!nO»N«, rhombic 
leaflets, decomp. 193°. Boiled with dil. HCl, the Me ether gives the methyl hemi- 
ether, C«HnOiN«, 6-sided tables, m. 184°. Reduced with HI it gives 1 , 3-dimethyl - 
hydantoin, and sapoml. with coned H : SO«, B. The ethyl hemiether, C»HuO»Xi, flat 
4-sidcd prisms, m. 185°. Methyl Tj-dunethyt-s-melhoxyhydantoirt-S-carboxylate, UY 
HijOjXj, by the action of MeOH-HCl upon the di-Me ether, compact, thick prisms 
m. 72°. Heating with CO(XHMc)i gives tetramcthylspirodihydantoin (C. A 5, 
1446). The corresponding I*t dcriv. could not be obtained. 7 , 9 -Dimcthyluric odd 
4 , 5 -dichloride, CtH|OjN 4 C1:, by the action of Cl upon 5 g. A in 50 cc. dry CHCU. dv- 
comp. 126-30°. Cold gives B. EtOH gives the di-Kt ether, MeOH the di-Me 
ether. On reduction A was formed. A in alk. soln , shaken with McjSO«, gives 1,7.9- 
tri methyl uric acid. V. Derivatives of 1,7,9-trimethyluricacid. Heinrich Biltz axu 
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Hans Krzikalla. Ibid 177-84. — 1,7,9-TrimethyIurie add (A) was prepd. by the 
action of 7 g. Me^SOt upon 3 g. 7,9-dimethyluric acid and 5.2 g. KOH in 75 cc. H 2 0 
(yield, 3.6 g.). Attempts to prep, the glycol (action of Cl in H 2 0 suspension) gave 
allocaffcine, m. 204°. IJ,Q-Trimethyluric acid 4 , 5 -glycol dimethyl ether, CioH )6 O s N 4 , 
by passing Cl into a suspension of 5 g. A in 45 g. abs. MeOH, 6-sided tables, m. 152°. 
Upon reduction with HI or Na-Hg, it yields A. Diethyl ether, CuIIjoOsN^ rhombic 
or 6-sided tables, m. 169 a . Attempts to prep, the hemiether or the pseudo acid always 
gave trimethylcaffolide. Chlorination in an indifferent solvent (CHCh) gives the di- 
chloride, though this could not be isolated. VI. The preparation of 1,3-dimethyl- 
pseudouric acid and 1, 3-dim ethyluric acid. Heinrich Biltz and Myron IIeyn. Ibid 
185-92. — 200 g. tech, uric acid arc mixed with 1600 cc. glacial AcOH to a thin paste, 
20 cc. HjO added and Cl is passed in rapidly. After 2-3 min. the mixt. is cooled with ice 
water (5-10°). After 15-25 min. crystals of 5-chloropseudouric acid begin to sep. 
The Cl is interrupted, 200 cc. AcOH added and the mixt. allowed to stand about 1 hr. 
(disappearance of the uric acid detd. by examn. tinder the microscope) and the excess 
of Cl removed with a stream of air. The mixt. is now cooled to 5 0 and a soln. of 350 g. 


cryst. SnClj in 350 cc. coned. HC1 added slowly. After 3-4 hrs. it is dild. to twice its 
vol. with dtl. HC1 and after 1 hr. at 0°, filtered. The yield is 150 to 180 g. Purified 
through the Na salt, 20-30 g. are lost. Upon methylating 50 g. of the pseudo acid in 
50 g. NaOH and 400 cc. H 2 0 with 150 g. Me 2 SO< (400 g. ice are added) by shaking 0.75 
hr. 35 g. 1 j-dirnethylpseudouric acid are obtained. When this is heated with coned. 
HC1, 1 , 3 -dimethyluric acid is formed. It is not necessary to isolate the pseudo acid. 
The filtrate is acidified, coned, half, an equal vol. of coned. HC1 added and the soln. 
boiled. Uric acid, methylated as above, gives a product rich in 1 ,3-dimethyluric acid 


since 2 g. of the product gave 1.5 g. of the glycol di-Me ether. VII. Methylation of 
7-methylpseudouric acid and 7-ethylpseudouric acid. Heinrich Biltz and Gertrud 
Zellner. ft# 192-200. — 5 g. 7-inethylpseudouric acid (see above), treated in alk. 
soln. with 16 g. McjS 0 4 , gave 6 g. of the sodium salt of 1 , 3 , 7 -trmethylpseudouric acid, 
flat, broad prisms, decomp, about 80°. Acidified, 6 g. Na salt in coned. H s O soln. 
gave 3 g. free acid. 1 , 3 ,?' Tri metkyl- 5 -chloropseudourk acid , C$Hh0 4 N 4 C1, by the 
action of Cl upon the carefully dried free acid in a mixt. of AcOH and Ac 2 0, 4-sided 
leaflets, decomp. 180°. With dry EtOH, this gives the ethoxy derivative, fine needles, 
decomp. 145°. Reduction with HI gave 1,3,7-trimetbyluric acid, while Na-Hg gave 
the pseudo acid. ij-Dimcthyl-r-cthyluric acid is formed by the methylation (with 
McjSOO of 7-ethy!pseudouric acid, flat prisms, in. 283°. ij-Dimetkyl- 7 -ethylurieacid 
4 , 5 -glycol dimethyl ether, tables, m. IS9°. VIII. 8-Thiouric acid and isoxanthine 
with alkyl in position 9* Heinrich Bietz, Karl Strike, Ernst Topp, Myron 
Hrvn and Rudolf Robl. Ibid 20 Q- 26 .~ 9 -Methyl- 8 -fhiopseudourk acid (A), C«- 
H,O a N 4 S, by treating a soln. of 14.3 g. uramil in 100 cc. 2 N NaOH with 9.o g. MeNCS 
for 15 hrs., dilg. with H : 0 and acidifying with HC1, G-sided tables, decomp. about 190 . 
Soty. in boiling water is about 7.5, in boiling ale. about 1. The attempt to prep 8- 
thiopscudouric acid was unsuccessful. p-McIhyl-S-lkiouric acid, C f H 6 0;* T 4 \ )* 

by boiling the Na salt of A with coned. HC1, fine flat needles, decomp. above 3a0 . 
The addition of 40 g. pulverized NaNO* to a mixt. of 15 g. B and 60 cc. G A HC1 during 
5 hrs, gave 11 g. p-methyl- ^isoxanlhifie (C), C,HAN«. thin lancet-hke leaflets, 
decomp. 383°. The action of 15 g. NaN0 2 upon 6.6 g. B and 150 cc. 7 -I a * • 

followed by satn. with NH S , gave orangc-red, glistening leaflets, CV WN* wtuc 
lose NH, at 105°. This may be an ammonium salt of a nitroso derivative bi vcr sa , 
flocculent. o- MelkylS-bromo- A T ' *-isoxa nt hine (D), isolated as the per rami , » 

HANiBr.Br*. when 5 g. C are warmed with 100 cc. AcOH and 5 cc. Br 1 hr or burling 
HaO bath. Coned. NH 4 OH gave the ammonium salt, C|H 4 0jN*Br.NH 4 . a . 
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needles, which, acidified with HCi, gave the free base, C^HtOjNiBr, small crystals, 
turn brown at 290°. The Br atom is not reactive. 2,6-Dihydroxy-3,Q-dimethyl~£p'*~ 
purine (j,Q~dimelhyU A 7 ‘*-isoxantkine) , C7H S 0 2 N|, is obtained by the methylation of 
C, long needles resembling caffeine, decomp. 364°. Choroaurate, long needles, m. 297- 
300° (decompn.). In tlie bromination the new Me group is split off and D is formed. 
p-EthylS-thiopseudouric acid , CtH^O^S, from uramil and EtNCS, thin, pointed 
leaflets, m. 185-90° (decompn.). g-Ethyl-8-thiouric acid, small leaflets, slowly decomp, 
above 350°. With NaNO> and HCI this yields g-ethyl-& : ‘*‘isoxanthine, CrHgOiNi, 
long felt-like needles, decomp. 345°. i ,Q-Dimethyl-S-thiopseudoiiric acid, from 1- 
methyluramil and MeNCS, large 6-sided tables, decomp. 204°. i ,g-Dimclhyl-8~ 
ihiouric acid, 4-sided prisms, decomp. 370°. i ,g-Dimelhyl- Os? *-isoxanthine, CjHsOjN,, 
glistening needles, decomp. 350°. Chloronurate , CTEOsNj.HAuCU, needles, decomp. 
255°. I -Methyl-Q-et hyl-8-t h io pse udourtc acid, from 15.7 g. 1 -methyluramil and 10 g. 
EtSCN in 80 cc. 2 N KOH, rhombic tables, decomp. 195°. I - \Iethyl-Q-ethyl-8-lhiouric 
acid, C s HioOiN 4 S, glistening leaflets, decotnp. 307°. i-Methyl-g-ctkyl-A'^-isoxanthine 
(2,6-dihydroxy-i-methyl-Q-elhyl- & : *-purinc), C 5 HkO : X,, needles, decomp. 335°. 1,3- 
Dimethyluracil, McCNO and C e H fl heated 16 hrs. gave tetramethylhydurilic acid 
(Ann. 221, 339). 34.2 g. dimethyluracil in 150 cc. 2 A 7 KOIX, shaken with 1(1 g. MeSCX, 
gave 47 g. I ,J ,0-trimethyUS-tkiopseudouric acid, CsHiAjXiS, 4-sided prisms, decomp. 
208-9°. Potassium sail. 1 ,3 .g-Trimethyi-S-tkiauric acid, CsHiiAXiS, needles, decomp, 
335°. With HCI and XaNO> this gives isocaffeine (i,3,Q-lriniclh\I-& : ^isoxanthine , 
C»HioO-N<, fine needles, m. 285-7°. It may be sublimed like caffeine. Attempt 
to prep, the corresponding uric acid, by using AgXO-, HgO, Hg" salts, etc. were un- 
successful. j,3~Ditnethyl-g-elhyl-8dhiopseudouric acid, CJIuOjNjS, 4-sided prisms, 
decomp. 195°. i,3-Dimrfhyl-g-eth\i-S-thiouric acid, C?H 1: 0 ; X4S, needles, hi. 277° 
(decompn.). l .3-Dimelhyl-Q'Cthyl- \ : 9 -isoxan!hinc, CjIIi:0;Xi. line needles, m. 227- 
8°. Phenyl-8-thiourie acid, CuH^X^S, poorly formed needles, decomp. 3IK)°. The S 
could not be removed by the usual means. IX. Derivatives of 1,9-dimethyluric acid. 
Heinrich Bn/rz and Karl Strwk. Ibid 227-37. — The action of Cl upon a tuixt. 
of 1 ,9-dimethyl- A ' ’ '-isoxanthine and AcOH gives l,9-dimethyl-4-cliloro- A s : -isouric 
acid (A), which is very hygroscopic. SnCb and HCI reduces this to i.g-dinictkyiurir. 
acid (B) (Bcr. 32, 250). The chlorin.it ion of B gives A. II. O acting upon A gives 
isoapocaffeine. With MeOH i.g-ditnethyt-^-methoxypseudouric acid is formed, short, 
flat 4-sided prisms, decomp. 203°. This also results by passing Cl into a mixt.of B 
and MeOH, j-Ethoxy dcriiatiie CjHuOiXi. long leaflets, decomp. 200°. Cpon 
reduction either alkoxy dtriv. yields 1 .Q'dimcthylpseudouric acid, CrHi/EX*. needles, 
decomp. 252°. 3,Q-DiuicJhy!-4-hydroxy-5-weth''xy-f,5 -dihydm unr acid, C*HijQsX«, 
by acidifying a soln. of C in XaOH with HCI, or bv shaking 3-methyluric acid glycol 
hemiether with Me.-SOi, 4-sided prisms, 111 . 204°. The corresponding ethoxy compound, 
CjHuOiXt forms long leatlets, m. 174°. X. Derivatives of l-mcthyl-9-ethyluric acid. 
Heiyrich Biltz and Karl Stkijfi?. Ibid I'Mclhyl-Q-rihyl-t-chloro-S' - 

isouric acid, CTIiOj.WCl (A), prepd. by passing Cl into a mixt of 2 g 1 -methyl-9- 
ethylisoxanthine and 10 cc. AcOH, 0-sided tables, decomp. l.^iv Reduced with HI, 
this gives 1 -melhyl-Q-ethyhric acid (B), purified by pptn. from the NIU salt with HCI, 
glistening needles, decotnp. over 300\ The action of Cl upon B in AcOH gives A. 
A, dissolved with cooling in MeOlI containing a little C&H^N, forms I-methyl-g-cthyl- 
uric acid glycol dimethyl ether (C), CjiHi*OjX«, long rectangular leaflets, m. 148°. If 
A is dissolved without cooling / - melhyl-g-elhyl-y ■ methoxyp ieudo u ric acid, CjIIuOjXi, 
is formed, long, 4-sided prisms, decomp. 182°. This may also be prepd. from C by 
solo, in a littte HCI, or from B by the action of Cl in MeOH. ylithoxy derivative, 
long leaflets, m. 176° (decompn ). XI. Derivatives of 1,3^-trimethyluric acid. Hkin- 
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RICH Bilk and Karl Strufe. Ibid 242-54. --The acid prepd. by Fisoher and 
Ach’s method contains some 1,3-di-Me acid. Pure i,3,g-trimcthyluric acid may be 
prepd. from trimethylisoxanthine. i,3,<hTrimethyl-8-hromo-lf*-isoxanlhine ibromn- 
isocaffeinc), by the action of 23 g. Br upon a hot soln. of 25 g. isoxantliine in 75 g. AcOH, 
decomp. 256°. 8-Melhoxy derivative, by boiling the Br deriv. with W c i MeOH-KOH, 
glistening needles, m. 230°. I’pon warming with 2 i)% HC1, this evolves MeCl and 
forms 1,3,9-trimethyIuric acid (A), large, compact, glistening 4-sided prisms, decomp. 
347°. The acid was also prepd. from 9-methylpseudouric acid, which, shaken with 
Me. SO. in NaOH soln., gave 1,3,9-trimethylpscudourfc acid (B), rhombic tables, dccomp. 
220°; with coned. HC1, A results. / ,3,g-Trimeihyl-4-chloro- tfWsourie acid, by passing 
Cl into a cooled mixt. of 4 g. A and 20 cc. AcOH, small needles, m, about 170°. It 
decomps, quickly in the air. HI reduces it to A. McOH gives i.ycj-trimelkyl-j- 
methoxypseudouric acid (C), long prisms, m. 184°. This rvas also prepd. hv the action 
of Cl upon A or B in MeOH. 5-Ethoxy derivative, G-sidcd prisms, m. 132° (dccompn.!. 

J ,3 yy-Trimdhyl- 4-hydroxy- c ■melhcxy-l -C :h':<hd:ir?c acid, C was prepd. by 

the action of MesSO. upon 1,3-dimethyluric acid glycol methyl hemiether or by pptg. 
a soln. of C in NaOH with HC1, long 4-sidvd prisms, in. 104°. 5-Ethoxy derivative, 
long leaflets, sinters 130°, m. 138°. XII. 3,0-Dimethyluric acid and its derivatives. 
Heinrich Biltz and Hans Krzikalla. M id 255-81. — 3,0-Dimethyhiric acid (Ai, 

heretofore prepd. only through the Ph salt, may lie obtained by the action of Me.SO, 
on the dry K salt. Dipolassium urate, by treating a paste of 100 g. crude uric acid 
and 700 cc. boiling H.O with a hot soln. of OKI g KOH in 400 ec. H.O, cooling to 7.V. 
adding 2.50-300 cc. ale., and then cooling further. After 2 days, it is dihl. with 70' 
ale., and filtered. Yield. 110-120 g. 25 g. of Ibis salt, finely pulverized, are heated 
with 45 g. McrSCb and 120 cc. dry CCI, in a sealed tube at 130-40’ for (i-8 hrs. The 
product was purified by crystg. from hot XIf ; OH. Motwucetxl-j.Q-dimethyluric acid 
lay dissolving 4 g. A in 500 cc. Ac : 0, needles, gradually decomp, above 300°. Me?SO, 
in alk. snln. gives tctramethyluric acid. Cl, passed into a McOH suspension of A, 
gives 3,Q-dimethyU<ric acid 4,5-glycol dimethyl ether (Ah CsHpOiNj, large prisms, de- 
eump. 223°. Diethyl ether, large prisms, m. 258° (dccompn.), Reduced with Na-Hg. 
A is formed. If HI is used, however, 1,9-dimethyluric acid is formed. At a lower 
temp. I ,»-diincthylpscudouric acid results. This transformation does not take place 
in the 3,7-series. l.O-Diincthylpscudouric acid tB' . treated with Mc : SO.. gave the 
1 ,3,0-trimetliyl deriv. (see above). The action ol HCI upon the dialkyl ethers gave 
the hemiethers described in Paper XI. The action of Cl upon 4 g. A in 40 cc. dry 
MeOH and the subsequent action of NHj upon the residue gave 3-melhyl-s-methoxy- 
hydantoxtamide, C1HAX1. compact prisms, m. 208-210° (dccompn,). By passing Cl 
into a mist, of 2 *. B and S cc. glacial AcOH, 1 .Q.dimethyl-5-chbmpsendoimc acid. 
CiHjOrNrCI, is formed, decomp, about ISO". With MeOH and EtOH this forms the 
corresponding alkoxv derivs. A mixt. of 3,9-dimethvlurie acid and water, Heated^ with 
Cl, gives the hypochlorous ester of 3.9-dimelhylurir acid 4, 5-glycol, decomps. 175°, un- 
stable, giving off HCIO by warming with ale. or If.O. With H*0 the glycol is formed. 
C;H,oO„N,. compact I sided prisms, decomp. 108 0°. Vpon reduction it yields ->- 
methylhydantoin. 0-Mcthyluric acid glycol when heated with -V XaOH gives on 
NHj. forming 3-mcthylcaffolidc, C.HAXj, rhombic or B-sidcd crystals, decomp. 220 
I’pon warming a HjO soln., this loses CO, and forms y-methyl-S-hyiroxyhydantoylamuK. 
C 1 H,0,N,.H ! 0. The hydrate m. about 115-7°, the dried material at 17S-S0^ 
mmetkylspiro-s.s-iihydcmtoin, C,H,O.N,. results by the action of Cl upon o,fl-<h- 
metliyluric acid in AcOH, by the action of H.SO, on tlic glycol, its hypochlorous ester 
or methyl hemiether, compact crystals, in. 264-5°. Silver salt. Methylation 01 
the free hydantoin or the Ag salt gave tctramcthylspirodihydantoin. m. 2-S . XU1. 
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Action of urea and substituted ureas upon alloxan and its methyl derivative. Heinrich 
Biltz. Ibid 282-95. — The various known reactions are reviewed. The action of 
HjO upon 1 -methyl-5-chloropseudouric acid gives methylalloxan hydrate, CiH<OiNj, 
HjO and not the glycol {C. A. 11, 2202). MeNHCONHj, acting on the hydrate at 
room temp., gave isoapocaffeine. If HCI is added, a mixt. of isoapocaffeine and 3,7- 
dimethyluric acid glycol is formed, sepd. by AcOEt. Attempts to combine alloxan 
with FhNHCONIU, CO(NHPh)j or guanidine were fruitless. When 1 g. alloxan 
hydrate and 0.5 g. CS(NH 2 )s are dissolved in 1.5 cc. HjO, a molecular compound is 
formed, CjHeC^NiS, 4-sided prisms, decomp. above 150°. XIV. 1 ,3-Diethy ydantoin. 
Heinrich Biltz and Fritz Max. Ibid 295-6. — The reduction of 20 g. 7,9-diethyiuric 
acid glycol with 60 g. HI on the H«0 bath, gave 6.2 g. diethylhydantoin, C t HuO*Ni, 
brw 260-1°. XV. 1,3,7,7-TetramethyIuramil. Heinrich Biltz and Gertrud Zell- 
ner. Ibid 297 300. — 1,3,7,7-TetramethyIuramil, CjHnOjNi, is prepd. by shaking 
5 g. 7-methyluramil in 40 cc. H 2 O (6 g. NaOH) with 16 g. MeiSOi, compact tables, 
decorap. 230-2°. Monohydrate, fine, long pointed needles, decomp. about 225°. The 
same compd. is obtained by methylating 7,7-dime thyluramil, thus establishing the 
constitution. Perchlorate, tables. Nitrate, prisms. Hydrobromide, 6-sided prisms. 
XVI. Methylammonium iodide. Heinrich Biltz and Fritz Max. Ibid 296-300.— 
Pure methylammonium iodide tn. 263-5° (cf. Dunstand and Goulding, J. Chem. Soc. 
71, 579). XVII. Derivatives of alloxanic acid. Heinrich Biltz and Fritz Max. 
Ibid 301-17. — A list of all the previous derivs. is given with references. Me5-me- 
thoxyhydantoincarboxylate (A) was prepd. according to Biltz and Heyn (C. A. 11, 
2197) or from methoxypseudouric acid by the action of MeOH-HCl. With Ba(OH) 2 
A gives Ba altoxanate. y-Methoxyhydnnloylamide, C s HtO«N» by the action of 
coned NIHOH on A at room temp., double pyramids with 1 HjO from HjO, decomp, 
180-2° when dry; Ba(OH)« decomps, the product into CO(NHj)j, CO(COjH)j, NH, 
and MeOH. Upon reduction hydantoin was formed. yMetkoxyhydantoylmethylamide, 
CsHsOiNi, by the action of 33% MeNIIj upon A, short double pyramids or 6-sidcd 
tables, m. 177-8°. Ethylamide, CjHnO.Nj, 4-sided prisms; monohydrate, m. 84-5°, 
anhydrous, m. 150°. i-Melhyl-j-methoxyhydo ?i toyla m ide, (C. A. 8, 3556) is also prepd. 
by tlic action of MUCH upon l,3,7-trimethyl-5- methoxypseudouric acid. Reductiou 
with HI gives Nils and 1-methylhydantnin. Oxidation with KiCrjO; gave methyl- 
parabanic acid, CdlAXj, in. 153°. Methylation (MejSO<) gave l, 3 -dimethyl- j- 
methoxyhydantoylamide, CtHhO*Nj. glistening 6-sidcd tables, m. 201°. l-Meihyl-y- 
metkexyhydaninylmelhylamide, C;HuOiNj, 6-sided tables, in. 190°. Ethylamide, com- 
pact prisms, m. 130°. l,3-Dimethyl-5-methoxypseudouric acid, coned, in NlI«OH 
soln., gave 1,3-dimethyluric acid glycol Me hcmiethcr. The action of NH«OH for 
1-2 min. upon 5-nicthoxypscudouric acid gave uric acid glycol Me hemiether, 
but the continued action gave 5-metlioxyhyd.mtoyl amide. Uric acid glycol ethyl 
hemiether, rhombic or 0-rided tables decomp. 20S°. $‘Ethoxyhydantoylamide, decomp 
225°. XVIII. Alkylation of theobromine. Heinrich Biltz and Fritz Max. Ibid 
318-23. — Philips (Her. 9, 130S) and Brunner and I,eins [Her. 30 , 2584) obtained by 
the action of iodides upon the Ag salt of theobromine (A) high melting compds. Their 
results are not correct (van der Flooten, Arch. Phnrm , 235 , 471) as is shown by the 
present work. 10 g. A with Mel gave 3 5 g. pure caffeine. 8 g. A with 4.5 g. litl 
heated in a sealed tube at 100° for 24 firs, gave 2.1 g. cthyllheobrominc, m. 164°. I’rl 
gave 1.8 g. propyltheobromine (B). m. 136°. Hydrochloride, fine, hair-likc needles 
/ -Propyl- 3 , 7 -ditnelhyluric acui 4.5 -glycol dimethyl ether, C»H )a O»N«, by the action of 
C! upon B in MeOH, rhombic tables, sinter 140°, m. 148°, j -Propyl-3, y-dimelhyluric 
acid, CioHi«OjNc, fine, glistening needles, m. 293°. / -Butyltheobromine, CuHi&OAV 
from 5 g. A aud 3.5 g. Bui, fine glistening needles, m. 119°. Hydrochloride, fine, thread- 
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like crystals, i -Bidylsj-dimethyluric acid 4 , 5 -glycol dimethyl ether, short, compact 
prisms, m. 154°. I -Butyl- 3 , f-dimethyhirie acid, thia needles, m. 270°. C. J. West 
- The configuration of tartaric acid. J. Boeseken and J. Coops. Verslag Akad. 
Wetensckappen Amsterdam 29 , 368-74(1920). — Measurements by the H 3 BO 3 method 
indicate that: (1) the CO 2 groups repel each other more strongly than do the OH 
groups; ( 2 ) racemic acid and its active components are more strongly dissociated than 
mesotartaric acid. It is concluded from theoretical considerations that different 
as well as like groups in the same mol. may repel each other. A brief general dis- 
cussion of the configuration of tartaric and succinic acids is given Julian F. Smith 
Orientation of groups in the tartaric acids and the beginning of optical superposition. 

J. BbgsEKEN. Verslag Akad. Welenschappen Amsterdam 29, 562 -6(1920).— Orientation 
studies by the HjBOa method showed that the OH groups in the active tartaric acids 
and some of their derivs. are closer together than in mesotartaric acid and its corres- 
ponding derivs. This is interpreted as indicating that the C0 2 H groups, whether 
substituted or not, repel each other. These studies also showed that the OH groups 
repel each other. It is, therefore, probable that similar repulsive and attractive forces 
exist between all groups of the mol. A shift of any one would, therefore, change the 
relative positions of all. The work of van’t Hoff, Patterson and Walden on optical 
superposition is briefly discussed. Julian F. Smith 

Determining the configuration of certain monosaccharides and of sucrose by the 
boric acid method. J. Boeseken and H. Couvert. Delft-Devcnter. Verslag 
Akad. Welenschappen Amsterdam 29 , 924-34(1920). — The HjBO* method of studying 
configurations is applicable to compds. having at least 2 OH groups on adjacent C 
atoms and on the same side of the line joining the centers of the 2 C atoms. It is in 
general unsuited to compds. having several Oil groups; but it is applicable to numerous 
sugars because they have a hydrofuran ring structure in which 2 adjacent C atoms 
may have OH groups on the same side of the ring. Configurations, based on this 
method, are given for a-d-glucose, a-d-galactosc., a-l-x ylosc, a-J-arabinose, a-d-mannose, 
a-f-rhamnose and sucrose. Also in Rcc. trav. chim. 40 , 3o4-S0 1921). J. F. S. 

The synthesis of sugars containing sulfur and selenium. Fritz Wrede. Z. 
physiol. Chem. 112 , 1-120920); cf. C. A. 15 , 1674.— Died! os yl selenide lelradeca- 
a celate, CsjHioOwSe, was prepd. by dissolving metallic K in ale., half satg. with dry 
H>Se in the absence of O, and adding acetobromocellose to the boiling soln. Slender, 
almost colorless needles, m. 252°, were obtained, [«]'d _ 47.08° in CHCh. Dicellosyl 
selenide, CnH«0,oSe, was obtained from the Ac deriv. by sapong. the MeOH soln., 
with NHj and extg. it with ether. It is a yellow powder which decomps, about 215°, 
ja] 2 D °-85.93 to 86.35° in water. Cdlosyl glucosyl suljide hcndecaaccUile, C 4 (,H i 4 0: 6 S, 
was prepd. by suspending a mixt. of acetobromocellose and acetobromoglucose in 
%% ale., and treating it with KjS; it crystallizes from McOlI as dense, rhombic plate- 
lets, m, 163°, [ajp — 34.07° and-34.19 0 in CIIClj. On treating the compd. with N 
NaOH, it was found that it contained 11 Ac groups. Cdlosyl glucosyl sulfide, C,,- 
HsjOiiS, was obtained from the Ac deriv. by treatment with NH 3 ; it deeompd. 160 , 
[alp— 4073° in water. The potassium salt, C;vH.„OisSK», of the above compd. was 
prepd. by adding KOH to the trisaccharide in ale.; it deeompd. about 180°. Cdlosyl 
glucosyl selenide hendecaacdate, CV.lEAflSe, was prepd. in a similar way to the 
sulfide; it crysts. in rhombic platelets combined in resets, m. 141°, |a] D -39.76° and 
-40.36° in EtOAc. On hydrolysis with Nil,, the cdlosyl glucosyl selenide, C IS H«0 ) 5 Se, 
was obtained as a yellow powder decompg. about 100°. Galactosyl glucosyl sclent e 
octaacelate, CtiHwOuSe, was prepd. from acetobromoglucose and acetobromogalactose 
with ale. KiSe, dense needles, m. 161°, [«]'i> "30-99 to b0.< 2 in EtOAc. ie 
compd. was obtained from the Ac deriv. by hydrolysis with Nils, l«lb 00 
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in water. Dicellosyl sulfide was degraded by acid and by emulsin hydrolysis. 

J. c. a 

Inner constitution of benzene and certain heterocyclic nuclei. G. Ciamician 
and R. Ciura. Atti r. accad. Lincei 30, I, 72-4(1921). — On the basis of the 
results obtained by Angeli (C. A. 12, 365; 15, 523), various conclusions arc drawn con- 
cerning the arrangement of the valencies in the mol. of benzene, pyridine, pyrrole, and 
thiophene. J. C. S. 

Chloroiodo and iodoso derivatives. A. Piuroni. Univ. Bologna. Gazz. chim. 
ital. 51, 1, 47-8(1921). — On the supposition that iodoso dcrivs. may behave like nitroso 
derivs. P. has obtained a new type of compds. PhNHj and PhICl> were dissolved 
separately in the required mol. amts, in CjHjN and the latter soln. was poured into the 
former. A deep brown color appeared and heat was evolved. The liquid was evapd. 
on a watch glass. The residue was purified and gave gray crystals of PhNCl{PhTCl )3 
from EtOH, which have the odor of anethole, m. 56°. The reaction involved appears 
to be 3PhICls + PhNHj — > 2HC1 + PhNCl(PhlCl)j; it will be studied further. 

E. J. Witzemann 

Photo-bromination of toluene and xylene. Torsten Swenssow 7. wiss. Photo- 
ehem. 20, 206-18(1921). — The rate of absorption of Hr by PhMc and xylene in the 
presence of l)cnzene, ale., CC1 4 . or HBr, when exposed to light from a quartz Hg lamp 
at 20°, has been investigated. The results show that ale. has a negative catalytic 
action on the process owing to its removal of the HBr from the sphere of action. HBr 
catalyzes the reaction very strongly in the positive sense, and at the same time it is 
decompd. J. C. S. 

Preparation of p-nitrotoluene <> -sulfonic acid from cymene. S. V. Hintjkka 
Amm. Acad. Sci. Fenniai? Uj 10, 1 4:1917).- In the pnpn. of nitrocymene.Rulfonic 
acid by the method of Krrera i Gazz chim. it.'.l. 21, 65 76 ., evinenc is treated successively 
with HjS 0 4 and HXOj, dild., and neutralized with UaC( > The mother liquor after the 
crystn. of the Ba salt of riitrocymene-/>-suUonic acid gives, with the required quantity 
of HjSOi, prisms of ^-nitrotoluene-o-sulfnnie acid. S(>,H c\iI.,Me.N0 2 aq., in. 133.5 
p-Aminotoluene-o-sulfouic acid, SOJ l.O, HMe Nil-. lMh forms rhombohedions. sol. 
in water. Xitrotolucncsulfonic acid gives, on boiling with N.iOH and a suitable re- 
ducing agent, the well known stilbene colors. DiatninoslilbeiKdisulfonic acid may 
also be obtained from it. J. C S. 

Reduction of emulsified nitro compounds. I. fl-Phenylhydroxylamine from 
nitrobenzene. Arthur Lai-worth and Li:onokf, Kletz Pearson. ITiiv. Maucht>trr 
J. Chent. Soe. 119, 765-80921 ?. — The need for phenacetin during the war indicated 
the need of a simple method of manufg. PhNHOH. At first emulsions of PhNO , 
NH 4 HS and kieselguhr in H ; 0 were used, but later N'aHS was used and the kiesclguhr 
was replaced by CaCl;, which causes the pptn. of finely divided CafOHh or “basic"$ul 
fides, in the presence of which emulsification takes place readily. 72-74^7 yields of PbX 
HOH may be obtained as follows: 27.6 g. Na;S 9H ; 0 in 21. -Her. HjO arc cautiously treated 
through a funnel extending to tin* Irottomof t hr cylinder, with 10.5 cc. HCl M Ll<» 
This soln. is placed in a stopjiorcd flask with 5 g. PhXO- and 5 g CaClj in a little !L< >. the 
whole being at 15’. On shaking the mi.vt. emulsifies and the temp, should not exceed 
30 6 . After about 0 75 hr , crystals begin to appear. After about 1.5 hrs. the <91 
has disappeared (critical stage; and at this stage 6 g NILC1 arc added, the whole is sha- 
ken, and on filtering, about 3 5 g. pure, cryst. PhNHOH are obtained. In working larger 
quantities, it might be lie tier to ojM-rate. with a smaller proportion of H*C> and to regu- 
late the temp, by suitable additions of ice. II. Some extensions of the method. Koiu:rt 
Downs Haworth and Arthur Lai-worth. /M76H-77. -The emulsification pw 
ess described aliovc has been extended to the reduction of r»-M*C»lI«NOj ,l 
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number of NO 2 compds. of the aromatic series which are solid at the ordinary temp. 
0 -MeC<HiNOi and 0 -ClC(lI,X'O,, the former as such and the latter in CsHa, do not at 
once yield solid hydroxylamines, but give oils containing about 15 and 62%, resp., 
of the corresponding hydroxylamines. The process gives satisfactory results with 
f-MeC«H<NOj, ?-ClC,H,NO ; , p-IC.H.NO,, «-ClC,H,NO., m-BrC,H ( NO,, a-C,«H,N0 2 , 
using solns. or suspensions of these compds. in C 6 H ft , the ^-substituted hydroxylamine 
being obtained at once in solid form and in yields usually exceeding, sometimes consider- 
ably, 50% of the theory, a few % only remaining in the filtrate. o-Chloronitrosobenzene, 
by oxidizing the oil containing the hydroxylamine, needles, m. 56-7°. m-Chloro- 
pht’nyihydroxylannm, plates from Cell,, m. 49°. m-Chloronitrosobenzene, needles, m. 72°. 
Its solns. are green. a-CioHjNO, gives C 10 II 7 NIIOII if CaCl, is used but gives as 
high as 73% a-CioH,NHa when kieselguhr is used. Nitroanthraquinone gives rise 
to the hydroxylamine or NH. compd., depending upon the concn. of the hydrosulfide 
soln. 73% yields of hydroxylamine were obtained as follows: 5 g. N0 2 deriv. in 20 cc. 
C a H# were emulsified with 21 g. standard hydrosulfide soln. dild. to 75 cc. with the aid 
of 3 g. CaCli, stirred for 45 min., 3 g. -N!1,C1 added and the solid filtered. iw-C,H,- 
(NO,), and 2,4-(0,N)iC«H,Me gave mainly the dinitroazoxy compds. m- and p 
OjNCaHiNH, are reduced to the corresponding diamines. The reaction is not ap- 
plicable to p-O : NCJI;0H, owing to the slight soly. ol the X'a salt. C, J. West 


Amines. DC. The alkylation of aromatic amines by heating with aliphatic alco- 
hols. Arthur J. Hill and John J. Doni.eavv. Yale Univ. J. Ini. Eng. Chcm. 13, 
504-9(1921). — A continuation of research in the action of catalysts upon the for- 
mation of PhNEti from PhX’H.Cl and EtOH (C. A . 14, 2618). The reaction is applied 
to the action of: (1) EtOH on 0 -, m- and p- MeC s H,X'HiCl and (2) BuOH on PhXH-Cl, 
0 -, m- and p-MeC«H,X'HsCt. The object was to obtain the max. yield of tertiary 
base. Three predominant factors were found to influence its formation: (1) ale. 
concn.; (2) nature of the catalyst, and (3) temp. A large excess of ale. (10 neb.) 
decreases the formation of PhX'HR (C. .4. 14, 2618). A mist, of CaCI;, NaBr and 
CuClj increases the yield of PIiX’R: (C. A. 14, 177, 1816). Above 175-80°, however, 
they tend to form p-RC,H,NHR. The usual inactivity of 0 - compared with m- and 
C- compds is found in this new investigation, p- and w-MeC,HiX’H, were ethylated or 
butylated to the same extent, but u-McC,H,NH, 14-16% less with EtOH and 29-31 , 
less with BuOH (cf. Ber. 5, 707(1872); 8, 61(1875); 18, 1S24(1S85); 32, 1401(1899); 
33, 345, 1967(1900); J. praht. Chem. 65, 252(1902); Ann. 346, 128(1906), and C. A. 
13, 711). BuOH was of less activity Ilian EtOH, but was relatively much more affec- 
ted by catalysts. The reactions werecarried out in an autoclave, the ale. was removed by 
distil, at low pressure, the residue made alk. wilh X’aOH, and the bases steam distd. 
Those from BuOH were extd. directly with Kt,0. They were dried over anhydrous 
NajSOt. The formation of 0 -. in- and p-MeC.H.NEt, has been recorded previously 
(Ber. 16, 29(1883): 25, 1613(1892); 35,3540(1902); Ann. 93, 313(1855); Am. Chem. 
J. 7, 1 10(1885))' < 1 - and m.McC t H,NBii, have not been prepd. previously. Maxi- 

mum yields were obtained in all cases at 175-80° as follows: (1) p-MeC.H.NEt, 
92.1% by heating 100 g. p-MeC.H.X’IRCl and 320 g. EtOH for 8 hrs. with 10 g. NaBr 
and 5 g. powdered Cu; (2) ,n -MeC.H.NJit, '.10.25%, from 50 g. m-MeCtH^HiCl and 
160 g.'EtOH for 8 hrs. with 5 g. NaBr, 5 g. CaCl, and 2.5 g. CuCl,; (3) o-MeC.HiX’ Wi 
from 100 g. o-MeC,H < NH,Cl and 320 g. EtOH for 8 hrs. with 10 g. X'aBr, 10 g. CaCl, 
and 5 g. CuCIi: (4) PhNBu, 75 % from .50 g. PhX’HjCl and 285 g. BuOH for 8 hrs. 
with 5 g. NaBr, 5 g. CaCl, and 2.5 g. CuCl, (C. A. 12, 682); (5) p-MeC,H,NBu. ,7.o,v 
from 50 g. #>-MeC,H,NH,CI and 255 g. BuOH for 12 hrs. with 0 g. XaBr, 5 g- ■ CnC , 
and 2.5 g. CuCl,. It had to be isolated bv Hinsberg's method (Ber 23, .96.(1890)), 
(0) m-MeC 4 H,NBu, 79.8% from .50 g. »i-MeC t H 4 NH,CI and 255 g. BuOH for 
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hrs. with 5 g. NaBr, 5 g. CaCI* and 2.5 g. CuClj, isolated by Hinsberg's method, was 
a pale yellow oil. b 7M 278-80°; (7) o-MeCeHiNBuj 48.5% from 60 g. o-MeC^HiNHjCl 
and 255 g. BuOH for 8 hrs. with 5 g. NaBr, 5 g. CaClj and 2.5 g. CuCl 2 , isolated by 
Hinsberg’s method, was an oil, b 7 w 256-8°. __ C. C. Davis 

Partial reduction of nitre azoxybenzenes with hydrogen and platinum. G. Cus- 
mano and L. Dj?ixa Nave. R. 1st. Studi Sup., Florence. Gazz. chtm. ital. 51, I, 
65-70(1921). — ‘The few existing data on the reduction of nitroazoxy compds. show 
that with such reagents as (NH*)^ and Sn -f HC1 the azoxy group — N:N(:0) — is 
more rapidly reduced than the NO* group. In a preceding paper (C. A. 14, 1314) C. 
showed that with Pt black and H, an equimol. mixt. of PhjNjO and ^-OjNCJ^Me 
gave p-H*NC*H,Me, while the Ph>N,0 remained unchanged. Moreover ( 3 -OiNC«H 4 )r 
NjO treated in this way gave 3,3'-azoxyaniline. Moreover the NHOH group is more 
rapidly reduced than NO 3 contrary to what occurs with other processes. C. and N. 
have studied the reduction of o-nitroazoxybenzene (A). With (NHOjS (Zinin, Ann. 
114, 222(1861)) A gives azonitrosobenzene; with Sn 4* HCl (Werner, Stiasny, Ber. 
32, 3271(1890)) A gives phenylazimidobenzene. When, however, an EtiO soln. of A, 
with Pt black present, is agitated with 2 raols. H, o-hydroxylaminoazobenzene, 0 - 
aminoazoxybenzene (B), o-nitroazobenzene (C), o-C s H 1 (NH ,) 1 (D) and PhNH* (E) 
were obtained besides unchanged A. If 3 mols. H : were used B, D, and E and nitro* 
soazobenzene were obtained. The reduction proceeds in 2 directions (1) the N0 2 
group is attacked while the oxyazo is spared, giving the NHOH and NHj groups; (2) 
the azoxy group is attacked. o-Hydroxylamiuo- and o-atninoazoxyl>enzcne were not 
obtained. A .05 1. bottle fitted with a ground-glass stopper supplied with a cock 
through which the EtjO soln. of 3-4 g. A was introduced together with several eg. Pt 
black was used. The air was then removed by ruction and Hi admitted, the bottle 
was placed upon an agitator and the H, replenished from time to time by opening the 
cock until 2 mols. had been absorbed. The absorption required about 0.5 hr. The 
Pt was filtered off. The soln., which was bright yellow at the beginning, was now 
deep orange in color. On evapg. on the H s O bath yellow crystals of o-hydroxyl- 
aminoazobenzene (F) mixed with red crystals of C were obtained. F was purified 
by digestion with EtjO which readily dissolves C. F was easily purified and gave 
bright yellow crystals that soften 115° and in. 118°. With F PhNCO combines 
easily on mixing to give an addition product as llat bright yellow crystals, ni. 14n ’ 
(decompn.). F reduced with 1 mol. Hj (Pt) gave mostly B and some D. F readily 
undergoes oxidation. With HgO for 10 mins, on the HjO bath it gave o-nitrosoazoxv- 
benzene as S-vellow crystals, m. 106°. C was recovered from the EtjO wins, 
obtained with F and seps. as blood-red crystals, m. 105-6°, not identical with the 
o-nitroazobenzene obtained by Janovsky (Afowds/i. 7, 129(1887)), which m. 127 \ 
C reduced with 1 mol. Hj gave azonitrosobenzene, like the nitro-nitrosobenzene of 
Bamberger and Hubner {Ber. 36, 3818(1903)) but is not identical with their product. 
The mother liquors from F and C gave a yellow-orange oil which refused to cryst. and 
was taken up in Et 2 G and treated with a little dil. HCl several times in order to 
remove D. Upon adding coned. HCl B was pptd. The EtiO contained a little 
unchanged A. Dil. alkali pptd. B which was recrystd. from EtOH, prisms, nt. 
about 98°; the salts with HCl, H 1 SO 4 and HNOi are colorless and well crystd. B 
combines in the cold with Ac s O, giving acetyi-o-aminoazoxybenzene , bright yellow need- 
les. m. 56*. The reduction of A with 3 mols. II» was carried out in the same nay 
and gave the products mentioned above, which were sepd. by successive extn. of the 
bases from the EtiO soln. with HCl and the crystn. of the azonitrosobenzene fmin 
the EtiO soln. remaining after the extn. E. J. Witzemann 

Intramolecular condensation by means of the ~N : N (: O)— group of the azoxy com- 
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pounds. G. Cusmano. Gazs. chim. ital 51, II r 71-4(1921); Alii accad. Lined 29, 
JL 365-8- — The expts. described in the preceding abst. gave C. an opportunity 
to observe an intramol. condensation of the — N: N(: O) — group in azoxy compds. and 
illustrates the oxidizing property of this group. o-Aminoazoxy benzene (A) heated 
in coned. HjSO* under the same conditions in which the azoxy compds. change into 
hydroxyazo compds. eliminates 1 mol. H 2 0 between the 2 N groups, giving phcnyl- 
azimidobenzene (I). This reaction parallels the well known action of CrOj on o- 
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aminoazotoluene in which by oxidizing off the 2 H atoms of the NH 2 group the homo- 
log of I is obtained. At the same time that about 90% I is formed from A a portion 
undergoes the Wallach transposition, giving o-amino p' -hydroxyazobenzene (II). Pro- 
tecting the NHi group of A with Ac causes a higher yield of II. In o-hydroxylamino- 
azoxybenzene (B) HiO is eliminated by allowing a trace of NaOH to react in the EtOH 
soln., giving the phenylazimidobenzene oxide (ETC) (so-called azonitrosobenzene) . This 
is the method used by Werner and Stiasuy ( Ber . 32, 3267) for obtaining nitroazo- 
nitrosobenzene from a,p-dinitrohydrazobenzene. In these 2 new intramol. conden- 
sations the - N: N(: 0) - group acts upon NH 2 or upon - N(:0)N 2 as the NO; group 
acts upon the hydrazoic group — NH.NH — . Under the conditions described B is also 
transformed in part into a triazoxybenzene (IV). A in coned. H 2 S0 4 was heated in 
a HiO bath for 1 hr. and was then poured into much H : 0 by which I was pptd. ; long 
colorless crystals from EtOH, m. 105°. The acid soln. was alkalinized with Na 2 C0 3 to 
sep. I and then II was pptd. with EtOH : yellow crystals, m. 159 °. The Na salt of II is 
yellow and easily sol. in HjO while the K salt is blood-red. With 11% HC1 II gives 
a little sol. green salt and with more coned, acid it gives a red salt. II combines with 
AcjO. In order to det. its constitution II was dissolved in dry EEO and reduced with 
Hi in the presence of Pt black and gave p-HjNC^EOH and c-C'.HENHs);. An EtOH 
soln. of 1.47 g. B treated with a few drops of NaOH gave 0.82 g. IV and 0.24 g. Ill 
and a small amt. of another red substance. E. J. WiTzrmann 

Dinitrotolylhydrazines. Oscar Lisle Brady axd John Herbert Bowman. 
Univ. College. J. Chem. Soc. 119, S94-900( 1921). —The action of N s H,.H,0 on the 
various MeC»Ht(N0 1 )i gives the corresponding dinitrotolylhydrazines. 2,4-Diniiro- 
m-tolylhydranne, from II g. 2,3,4-(NO ? ) s C 8 H.Me iu 150 cc. boiling ale. and 10 ce. NV 
H«.HjO (50%) in 20 cc. ale., with cooling, long red prismatic needles from ale. or C 6 H«, 
m. 170°. Acetate, long, brilliant yellow rhombic needles, m. 193° (decompn.). Heated 
30 min. with AcOH and Cu(OAc) 2 , 2,4-(0;N) J C 6 H s Me is formed. 3-Chloro-2,4- 
diniiro toluene, long silky, pale yellow needles, m. 92 a , by the action of CuCb on the 
hydrazine. 3-Iodo-2 rf-dinitrotoluene, by the action of I in ale. on the hydrazine, yellow 
leaflets, m. 117°. When boiled with N 2 H|.H 2 0 the hydrazine forms 4-nHro-l -hydroxy - 
5(7)-meihyLl,2^benzolriazole, C 7 H,0 3 N<.H 2 0, pale yellow, hexagonal prisms with 1 
mol. -H,0, m. (anhydrous) 205°. The soln. in alkalies or carbonates is deep orange- 
red. Heated rapidly, it deflagrates and in a closed tube explodes violently. Hydra- 
zine salt, CrHAN^NjHi, orange needles. 2,4-Din Uro-m-tolylazoim ide, silvery leaf- 
lets, m. 89°. aj-Dinitro-m-iolylhydrazones: formaldehyde by adding HCHO to 
the hydrazine, fine yellow needles, m. 132*; acetaldehyde, yellow cryst. powder, 
m. 112°; propionaldehyde, long orange-yellow tables, m. 100°; bntyraldehyde, 
ChHu 04 Ni, orange-red prisms, m. 86°; benzaldehyde, orange-red needles, m. 188 , 
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acetone, long orange-red needles, in. 102°; methyl ethyl ketone, orange-yellow needles, 
m. 94°. 3,5-Dinitro-o-lolylhydrazine, orange flaky needles, m. 169® (decompn.). 
Acetone derivative, scarlet needles, m. 128°. Bensaldehyde derivative, vermillion powder, 
m. 194°. 3,$-DinitrO’p-tolylhydrazine, from 3,4,5-(02N)jC«HjMe, lustrous, Cu-colored 
plates, m. 139°. Benzaldehyde derivative, scarlet leaflets, m. 214°. 4- Nitro-i -hydroxy- 
6-metkvl-i,2,3~benzotriazole, CtH«0 3 N.i, pale yellow, silky needles, did not m. 230°. 

C. J. West 

Cyanonitrophenylhydrazines. W. Borsche. Uniy Gottingen. Ber. 54B, 669-9 
(1921); cf. C. .4. 11, 959. — 4,3-Br(OiN)C6HjCN (11.35 g.) in 120 cc. hot ale. treated with 
0.6 g. com. (90 c 'r) N 2 H t .H ; 0 and 15 cc. ale. yields almost quant. 4-cyano-2-nitrophenyl- 
hydrasine (A), fine needles from ale., tn. 221° (foaming), not visibly changed by cold 
NaOH, but 1.5 g. gently warmed with 25 cc. of N NaOH dissolves and with dil. HC1 
gives 6-c vti nobenzazi tn idol , NCC*Hj.N: N.NOH, needles from EtOH-HiO, turns brown 
1 l 

210°, deflagrates 218-9°. A smoothly dissolves in hot HC1 and on cooling seps. as 
the hydrochloride in fine orange-red needles; small amts, dissolve without any striking 
phenomena in coned. HjSO< but larger amts, decomp, explosively. Attempts to con- 
vert it into ethyl 3-nitro-4-hydrazinobenzoate by wanning it with ale. HjSO« led only 
to the formation of a viscous red-brown resin; the ester, crystals from EtOH-HjO, m. 
103°, is easily obtained, however, from 2.74 g. 4,2-Br(0»N)CeHjC0jEt in 20 cc. ale. 
heated several hrs. with 1.1 g. NiH«.HjO. 3~Nitro-4-acetylhydrazinobentonitrile, 
from A boiled several hrs. with 15 parts AcOH, and pptd. with 5 vols. HjO, yellow 
needles from dil. ale , m. 203°; with amixt. of 2 parts AcOH with 1 part Ac 2 0, there is 
obtained, even at H >0 bath temp., the 4-diacetylhydrazino compound, yellow leaflets from 
33' l AcOH, m. 185°, sol. without change in NaOH with deep violet-red color. 4-Benzoyl 
hydrazino compound, from A and BzCl in boiling C&HiNorfrom Br(OtN)C«H»CN heated 
several hrs. with BzNHXIb and XaOAc in ale., golden yellow leaves from ale., m. 226-7°; 
with 2 mols. BzCl is obtained the 4-dibenzoylhydrazino compound, bright yellow crystals 
from ale., in. 173-1°, sol. in NaOH with violct-red color. Anisaldehyde 4-cyano-2- 
nitrophenylhydrazone, from 0.5 g. A in 125 cc. of 0.1 N HC1 and 0.5 g. McOQHiCHO 
in 25 cc. ale., fine blood-red needles from AcOH, m. 239°, sol. in ale. NaOH with deep 
violet color. Acetone 4-cyano-2-nUrophenylhydrazone, from 0.6 g. A in 180 cc. of 0.1 
A' HC1 and a few cc. of MeiCO, flat orange-yellow needles from ale., m. 128-9°, sol. 
in ale. NaOH with red-violet color. Benzophenone 4<yan0‘2-nitrophenylhydrasone, 
from 0.6 g. A in 90 cc. 0.2 N HC1 -f 90 cc. ale. and 0.6 g. Eh : CO heated 4 hrs. on the 

H. -Obath, bright red cryst. powder, m. 208-9°, sol. only with difficulty even in hot ale 
NaOH with dirty red-brown color. 4'- Cynno-2'-nitrobenzeneato-4- phenol, from 0.9 
g. A in 300 cc. of hot 0.1 .V HC1 and 0 54 g. quiuone in 10 cc. ale., flat dark brown needles 
from KtOH-HjO, m. 2-36-7°, sol. in NaOH with yellowish red color. Quinone nxime 
4-cyano-2-nitrophenylhydraZi)ne, from 1.8 g A in 180 cc. ale. -f 4 cc. fuming HC1 and 

I. 2 g. quinone oxime in 20 cc. ate . dark red crystals, m. 229° (decompn.), sol. in dil. 
NaOH with dark red color; yield, almost quant.; 1.5 g. boiled up with 48 cc. AcOH + 
2 cc. HXOj (d. 1.39) gives .j'-cynno-a' ,4-dinitroazobenzene, light brown microneed l.s 
from AcOH, m. 18.8-9°, becomes extraordinarily electrified on rubbing. j-AVr^- 
chlorobenzonitrile (0 3 g. from 5 g. o-OC«H«CN allowed to stand 3 4 days in a closed 
vessel with 25 cc. HXOj (d. 1.52) and then poured into 2.30 cc. ice HjO), needles from 
ale., m. 108-9°; heated 4 hrs. on the HjO bath in ale. with 2 mols. NiHj.HjO, it gi v * s 
2-cyano-4-nitrophenylkydraiine (B), fine red needles from 1’hNOj, m. 250°; 0.7 g. <4 
this, boiled 5 hrs. with 16 cc. AcOH, yields acetic 2-cyano-4-nilrophenylkydrazide, yellow 
leaflets from AcOH, tn. 308°, easily sol. with red color in dil. NaOH. B docs not per- 
ceptibly react with BzNHNHj and NaOAc after 6 hrs. on the HiO bath but the ben- 
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zoyl-2-cyano~4~nilrophenylhydrazine, yellow needles, m. 223°, is obtained by bcn- 
zoylating B in C S H&N and crystg. the product from Me?CO-EtOH; the first crop of 
crystals consists of the dibenzoyl compound, yellowish white spherical granules, m, 
232-3°. o-Hydroxyben2al'2-cyano-4-nilrophenylkydrazine, from equimol. amts, of B 
and o-HOCfiHrCHO heated a short time in aq. ale. on the H,0 hath, brownish yellow 
crystals from ale,, m. 231°. Anisal analog, from 0.9 g. M,OC ( -ll,CnO in 16 cc. ale. 
and 1.2 g. B in 24 cc. N HC1 allowed to stand some time, yellow Hocks of fine needles 
from very dil. ale. containing NaOAe, m. 163-5°. B conkl not be made to condense 
with Me .CO and BzMe under the most varied conditions and with quinonc and its 
oxime it also did not behave like A, giving, instead of tire expected azo compds., only 
dark, finely flocculcnt, amorphous ppts. containing HC1. y-\fdhyl-2-cyano-4-nilro - 
phenylhydrazine (C), obtained almost quant, from 12 g. 4,G,3-MeBr(0 : X)CeH.CN 
in 120 cc. ale. and 5.4 g. XYHeH.O heated 1 day on the H.0 bath, freed from most 
ol the ale., boiled up with 300 cc. ot 0.5 .V HC1 and liberated from the resulting hy- 
drochloride (stout orange-red needles) with Xa.COj or XaOAc, thick yellow-red prisms 
from abs. ale., in. 217-3°, dark red no .lit- with 0.5 II : 0 from dil ale., changing at 185° 
into the anhydrous form, smoothly dissolves in XaOII with dark red color, the hot 
satd. solu. on cooling depositing crystals of the sodium derivative, which with AcOH 
regenerates C. The acetyl icrivalr.e, yellow leaflets from AcOH, m. 291-2°. Attempts 
to convert C into a hydrazobenzene ileriv. 1 y boiling 1- lirs. in ale. with XaOAc failed 
but 3 g. in 120 cc. ale. boiled 3 his. with 8.6 g. 2,4,llyO : X;:,C,H.G and 3 g. crystd. 
NaOAe yielded 2.3 g. y.melliyl-J-cyaiw-i,2',t',6'-lelraiiilrcd:ydraarbeHse«f, bright red 
crystals from AcOH, in. 25S-9 I'decompn.), sol. in XaOII with deep violet color. C 
forms hydrazones only with aldehydes and not smoothly, a part decompg. with loss 
of NiH ( so that the hydrazones arc always mixed with varying amts, of azines; the 
extent of this decompn., which lias thus far not been observed with the noil-methylated 
compds., seems to depend oil the nature of the C: O coinpd., fui heating w ith Ph.CO gives 
only the ketazine but no hydrazone. liqual amts, of C and e-HOCtH ( CHO (1.2 g. 
each) heated 3 hrs. on the H.O bath in oil cc ale. and allowed to stand overnight yield 
a niixt. of yellow needles and granules scp.l. by fractionation from ale. into o-hydroxy- 
bcnzalasine, m. 216°, and o-iy,/r<.ay^■,m:^- J -,llc;5y^z-,y,ill,l■g-l:filal^ic>lyMza:f« ^ •, 
light yellow needles from ale , in. 217-3'. Anisaldehyde (1-2 g. : under the same con- 
ditions gave 0.6 g. of the azine. yellowish needles fre-in ale., ni turbid I0S^, clear 178 , 
and the hydrazone, dark yellow oryst. powder from 5(1', ale., in. 172-3°, easily sol. 
in NaOH witli red-yellow color, finally I’h-.CO after 5 hrs. heating gave on addition 
of H.O a milky turbidity quickly changing into the Hue yellowish needles, m. 162 , 
0 f (Ph,C:N-),. C. A. R. 

2,4-Dinitro-3-ch!orophenylhydrazine and 2,4-dinitro-l,5-dihydrazinobenzene. V, . 
Borsche. Univ. Gottingen. Her. 54B, 6G9 -3 1 1921'.— •l..i.2.4-C,H;Ck X'O? i (11 .9 gj 
in 120 ce. boiling ale. treated with 5.5 g. X.H, 11,0 in 20 cc. ale. ... small portions gives 
8-9 g. 2,4-dinitro-j-chtorophi-iniliyr.i;hie (A), red yellow leaflets from 1.) parts AcOH + 
10 parts ale., m. 198°. sol. in i.ot Oil. XaOII with dark brown color and vigorous evolu- 
tion of gas, the solu. soon becoming turbid and depositing brown viscous droplets on 
standing; A dissolves with difficulty in hot dil. 11171 and on cooling seps. as the hy- 
iroddoride in fine yellow needles. Acetyl dcricalke, from A boiled 2 lirs. with 10 paits 
AcOH, fine yellow needles from ale., m. 192-3°. sol. in dil. XaOH with deep red-brown 
color and repptd. unchanged by acids; with a niixt. of equal paU> an * c - 

instead of Ac-0 there is obtained mi the H.O hath the diaedyl m-oli.t, hne ve ow 
needles from dil. ale., m. 131-2°. 2,1-Pimlro i'-hydroxy-5-ddoroa^knx »« (B - “ om 
4.7 g. A and 5 ce. fuming HC1 in 2(X) cc. hot ale. treated with 2.2 g. quuione in -o cc. 
ale., freed from 0.5 of the ale. after 1 hr. hy distil, and dild. to incipient turbidity, brown 
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needles, ra. 190-1 °, sol. in dil.NaOH with bright violet-red color. Quinone oxime 2,4- 
dinitro-5-chlorophenylhydrazone t obtained almost quant, from the components in hot 
ale. HC1, dark red needles with steel-blue luster, decomp. 224-5°; 1,69 g. boiled. a short 
time with 23 cc. AcOH and 2 cc. HNO a (d. 1.39) gives 1.2 g. 2,4,4'-trinitro-5-chloroazo- 
benzene, light red-brown powder from AcOH-HjO, m. 154°. 2,4-DinitroS-hydraz - 
inoaniline (3.1 g. from 3.3 g. 5,2,4-Cl(0 2 N) 2 C«H 2 NHi in 50 cc. ale. heated 0.5 hr. on the 
H:0 bath with the ealed. amt. of NiH^.H^O), red-brown needles from PhNOi, m. 236-7° 
(decompn.), sol. in dil. NaOH with dark red color, difficultly sol. in boiling dil. HC1, 
sepg. on cooling as the hydrochloride in dark red needles; 1.07 g., finely powdered, boiled 
up with 200 cc. ale. + 40 cc. N HC1, filtered hot and treated with 0.24 g. quinone in 
10 cc. ale. gives Srf-dinitro-s-amino-j'-hydroxyazobenzene, red-brown powder from dil. 
ale., decomps, about 140°, sol. in NaOH with orange-red color. 2,4-Dinitros-hydraz- 
inO'N'dimdhylaniline , obtained almost quant, from 2.45 g. 5,2,4-Cl(OiN)jC|HiNMe2 
and l.l g. NsHt.HjO in 75 cc. ale. heated 0.5 hr. on the H 2 0 bath, bright red flat needles, 
m. 177-8°, quite easily sol. in dil. HC1; 0.6 g. in 30 cc. warm ale. -f 1 cc. fuming HC1 
with 0.27 g. quinone in ale. gives 2,4-dinitro-5-dimethylamino-4'-hydroxyazobenzene, 
red-brown needles from KtOH-H s O, m. 216-7°, sol. in NaOH with orange-red color. 
Quinone oxime 2,4‘dinitro-5-dimelhylaminophenylh\driizone (3.1 g. from 2.41 g. of the 
hydrazine in 120 cc. ale. + 4 cc. fuming HC1 and 1.23 g. quinone oxime in 25 cc. ale.), 
heavy red-brown cryst. meal, tn. 227°, sol. in NaOH with violet-red color; 1.2 g. boited 
up with 50 cc. AcOH 4* 2.5 cc. HX0 3 (d. 1.39) yields 2,4,4' •trinilro-y-dimelhylaminoazo- 
benzenc, bright orange-red powder from AcOH, sinters 190°, ni. 214-6°. 2,4-Dinitro- 
5‘hydrazittodiphenylamine, from 0.9 g. 5,2,4-Cl(0 2 N) 2 C«H 2 NHPh and 0.35 g. NjH 4 .H,0 
heated 2 hrs. in 90 cc. ale., fine orange-red needles, m. 197-8°, slowly deeompd. with 
gas evolution by hot NaOH. 2,4’I)initro-s-hydr<izinophenoI, from 4.30 g. 5,2,4-Cl- 
(0?N)jCeH:OII in 50 cc. ale. heated 0 hrs. on the H/) bath with 3.3 g. N*H 4 .H:0, cooled, 
filtered, extd. with 200 cc. boiling H : 0 and cautiously pptd. with dil. HNOj at room 
temp., fine egg-yellow flocks resembling yellow HgO when dry (yield, about 4 g ), 
sol. in about 200 parts hot ale. and sepg. in red-brown spherical granules, m. 197° 
(decompn.), sol. in warm aq. ale. HC1 and in dil. NaOH but at once deeompd. with 
vigorous foaming by the tatter; (roiled 2 hrs. with 20 parts AcOH it yields the y-acethy- 
drazino compound, light yellow needles from 20 parts AcOH, m. 225-6° (decompn ). 
Acetophenone 2, 4~dinilro-y -hydroxy phenylhydrazotte, from 0.8 g. of the hydrazine in 
50 cc. ale. + 5) cc. 0.5 .V 1ICI treated hot with 0.5 g. BzMe in ale., fine brown needles 
from AcOH, m. 205-6°. 2,4- Di h itro-y , 4 '-dihyd roxyazoben zene (C), from 1.07 g. of the 
hydrazine in 100 cc. of hot 50°! ale. 4- 2.5 cc. fuming HCl and the ealed. amt. of ale 
quinone, red-brown needles from KtOH-H-O, m. 218° (decompn ), sol. in NaOH with 
intense orangc-red color; attempts to prep, it by treating 1.5 g. B 45 min. at 170° with 

l. 5 g. NaOAc and 6 g. AcNHj failed; a large part of the material deeompd. and the 
rest yielded the dibenzoate of C, which, when prepd. pure by bcnzoylating C in CdbN, 
seps. fromMe-CO (or AcOlvt) 4- JvtOH in fine needles, m. 166°. Quinone oxime 2,4 
dinitro-y-hydroxyphenyihydrazonc (1.3 g. from 1.07 g. of the hydrazine and 0.62 g. of 
the oxiine), fine dark red cryst. meal, decomps. 213-5°, sol. in dil. NaOH with red- 
brown color; 1 g. boiled a few moments with 23 cc. AcOH and 2 cc. HNO* (d. 1.39; 
gives 2,4,4 , -trinitro-j;-hydrnxyazobenzene, red needles from 40 cc. AcOH 4" 10 cc.‘H-A 

m. 179°. Ethyl 24-dinitro-ydiydrazinophenyhcetate (2.4 g. from 2.76 g. 5,2,4-Cl(OiN)s- 
C*H 2 CHiCOiEt in about 30 cc. hot ale. and l.l g. NtH«.H|0), fine bright orange-red 
needles from ale., in. 174°, dissolves in hot dil. soda with a dark brown color which 
quickly fades and on addition of HNOj turns to yellow; after several days there sep. 
yellowish white granules changing after repeated crystn. from a little HjO into 
yellowish leaflets of i-hydroxy-6-nitro<izimrdnbenzene-$ -acetic acid (?), OjN(HOiCCH:)* 
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C4H1.N : N.NOH, darkens above 200 °, deflagrates 224 Diethyl 2,4-dinitrO‘$-hydrasino- 

phenylmalonate (2.8 g. from 3.6 g. Cl(0 2 N) J C«H 1! CH(C02Et) 2 and 1.1 g. N 2 H<!h 2 0 
heated 1 hr. in 36 cc. ate.), blood-red prisms from ale., m. 104-5°, quite easily sol., 
but apparently not without change, in hot soda, only slightly in hot dil. HC1; 1 g. in 
30 cc. ale. 4" 30 cc. N HC1 with 0.3 g. quinone in ale. gives diethyl 2,4-dinitro-4'-hy- 
droxyazobenzene-5-malonate, red needles from ale., m. 138°. Quinone oxime hydrazone, 
garnet-red rhombic leaflets with dark green surface reflex from 75 parts boiling ale., 
m. 188° (foaming), sol. in NaOH with deep violet color, oxidized by AcOH-HN0 3 , 
but with considerable resinification, to the trinilroazobenzene. 4,6-Dinitro-i ,3-di- 
hydrazinobenzene (D) (9 g. from 9.0 g. C 6 H 2 C1 2 (N0 2 ) 2 in 70U cc. hot ale. and an equal 
wt. of NiHi.HaO in 50 cc. ale.), flat brown needles from PhNO>, deflagrates 346° with 
deposition of soot, dissolves in hot NaOH with gas evolution, is only slightly sol. in 
aq. HC1, more so in aq. ale. HCl but is slowly changed on long boiling. Bis -iV*< -acetyl 
derivative, from 1 g. D boiled 2 hrs. under a reflux with 100 cc. AcOH, lemon-yellow 
needles, turn dark brown above 280°, sinter and m. completely about 305°. Formalde- * 
hyde 4,6-dinitrophenylene-l,ydihydrazone, (0 2 N) 2 C 8 H 2 (NHN: CH 2 ) 2 , from a hot filtered 
solfl. of 1.14 g. D in 75 cc. ale. + 70 cc. HjO + 5 cc. fuming HCl treated with a few 
cc. of com. 40% HCHO, then with 8 g. crystd. NaOAc and digested some hrs. on the 
H 2 0 bath, daik yellow microncedles from AcOH, brownish yellow flat needles from 
PhNOj, turn brown on heating and m. 247° (decompn.). Benzaldekyde analog (?), 
obtained like the HCHO compd. or, more readily, by heating D in 30 parts PhN0 2 
1 hr. on the HjO bath with the ailed, amt. of BzII, red, apparently homogeneous leaf- 
lets from PhN0 2 , m. 302-1° (dccompn.); the analytical results, however, do not agree 
well with the expected compn. or with any which can logically be deduced (found, C 
58.35-58.55, H 3.94-1.07, N 18.31-18.70%). Acetone compound, pptd. from D in 
aq. ale. HCl by Me 2 CO as a voluminous light yellow ppt., fine orange needles from AcOH 
or AcOEt, rn. 234-5* (gas evolution). Ethyl acetoacetate compound, prepd. like the 
HCHO deriv., dark yellow leaves from ale., 111. 133-1°. Benzophenone derivative, 
from 1.82 g. PhjCO in 36 cc. ale. heated on the H 2 0 bath 1 hr. with 1.14 g. D in 150 cc. 
aq. ale. HCl, Seated with 8 g. crystd. NaOAc and heated 1 hr. longer, stout needles 
from PhNOi, turns brown from about 2S0°, m. 305° (foaming). 4,6-Dinitro-i ,y 
bis-{4 r -hydroxybenzeneazo]benzenc dibenzoate, from 1.14 g. D in hot dil. ale. HCl and 
1.08 g. quinone in 20 cc. ale. allowed to stand several days, evapd. spontaneously in 
a bowl, dried completely, taken up in 15 cc. warm C5H5N, treated with 1.4 g. BzCl, 
cooled, stirred up after some hrs. with an equal vol. of ale. and filtered, yellow- 
red powder, ra. 180-1 0 (yield, about 1.4 g.) ; 1 g. in 20 cc. warm coned. HCl poured into 
200 cc. AcOH yields a bright red, finely flocculcnt ppt. sol. in dil. NaOH with red- 
violet color and easily in hot ale.; on cautious addition of H-.0, there seps. on cooling 
the free hydroxy com pound, microneedlcs, m. 244-5 °. Quinone oxi me 4,6-dinitrcphenyl- 
ene-ij'dihydrazone, slowly seps. as a fine light red -brown powder when quinone oxime 
is substituted for quinone in the preceding expt.; it dissolves in dil. NaOH with reddish 
blue color and decomps. 205°; no well defined substance lias as yet been obtained by 
its oxidation with AcOH-HNO,. Acet yl-4, 6-din tiro-ij-dritydrazimibenzene, from 2,74 
g. CKOjNhQH^HNHAc in 5o cc. hot ale. and 1.1 g. NjH 4 .H 2 0 in 5 cc. ale., yellow 
needles from ale., m. 224° (decompn.), sol. in NaOH or Na*COj with deep red-brown 
color and evolves gas violently on gentle warming; 0.9 g. in 40 cc. hot ale. + 10 cc. 

N HCl with the ealed. amt. of BzMe gives the hydrazone AcNHNH(0 2 N) 2 C«H 2 NHN:- 
CMePh, orange-red needles from AcOH, ra. 272° (decompn.). 2 , 4 -Dinitro- 5 -hydrazino- 
4 '•‘hydroxyazobentene, from 3.2 g. B in 65 cc. hot ale. heated 15 nun. on^the H2O bath 
with 2 mols. N 3 H<.H s O, red-brown crystals from PhNOj, decomps. 1<8 80 ; 0.8 g. 
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' boiled some time with 1G0 cc. ale. -4* 1 cc. fuming HC1, filtered hot and treated with 
0.3 g.-BzMe yields the hydrazone HOC*H«N : N(O s N) AHjNHN: CMePh, dark red gran- 
ules, m. 224°. Chas. A. Roueller 

Organ o-derivatives of bismuth. IV. Interaction of the halogen derivatives of 
tertiary aromatic bismuthines with organo derivatives of magnesium and mercury. 
Frederick Challenger and Charles Frederick Allpress. Univ. Manchester. 
J. Ckem. Soc. 119, 913-26(1921); cf. C. A. 14, 2781.— Because of the failure which 
has accompanied many attempts to prep, mixed aromatic bismuthines of the type 
BiR'R% the action of the Grignard reagent has been studied. a-CicH 7 Ph 2 Bi and ICl 
gave PhsBiCl. (£-MeCeH4)]Bi and BiClj in dry Et 2 0 gave di-p-tolylchlorobismutkine, 
CuHuCIBi, sol. in ClICIj, needles, m. 181°, and p-tolyldichlor obis mu thine, C»HjCl 2 Bj, 
insol. in CHCU, yellow needles, m. 206-7°. The action of Na upon Ph 2 BiBr and 
a-CioHjBr gave PhjBi, as did Cu bronze. (a-CioHi^Bi and BiClj gave di-a-naphlhyl 
chlorobismuthine, CjoHuCIBi, fine yellow needles, m. 168°. It is very susceptible to 
moisture. When 1 mol. BiBrj reacts upon 2 mols. (a~CioH?)]Bt, a-naphthyldibronw- 
bismulhine, deep orange solid, m. 208°, results. 1.2 mols. a-Ci 0 lI 7 MgBr and 1.7 g. ( p ■ 
McCtHOiBLCl gave only {p- MeC,H«),Bi. (a-C,»H ? ) 8 BiCl gave (a-C l0 H 7 ),Bi. 1,3,-}. 
Me s C»H s MgI with Ph 2 BiCl gave PhjBi and with (£-MeC 6 IE) 2 BiCl gave (p-MeC»H|)jBi. 
PhMgBr and a-CioH 7 BiBr 2 gave Ph 2 'a-C t oH 7 Bi, and (<*-CioH 7 )jBi. When the mixt. 
was allowed to stand at room temp, for 2 weeks about equal amts, of PhjBi and Ph.,- 
(a-CioH 7 1 Bi were formed. With ^-McCjIUMgBr, (nt-CioH:) 3 Bi was isolated. Ph z BiBr 
and a-CioHiMgBr gave PhjBi, BiOBr 2 and some PlijBiBr. PhMgBr and (a-CiJI:),- 
BiBr 2 gave PhBr, traces of Ph* and (rt-Ci„TI 7 )jBi. MeMgl and {tt-CiaIIj)jBiBr 2 gave 
(a-CioH 7 )jBi. HgPh- and BiBrj in dry Et-0 gave PhjBi. IlgPhj and a-Cu>H 7 BiHr 2 
gave HgPhBr, PhjBi and («-CioH;)BiBrj docs not react with HgPh.. 

at room temp. In boiling C«H«, PhBr, PhMgBr and (oc-CioII?)aBi arc formed, together 
with smaller amts, of PlnBi and (a-CioH 7 ) 2 IIg. MeMgl and PhjAsClj gave PhjA*. 
and PhiAs(OII)j. PhMgBr behaved similarly. MeMgl and PhaSbCU gave Phi. 
PhjSb and possibly a stibonium deriv. BiClj combines with PhXjCl to form a stable 
additive product which is being examd. C. J. West 

Organic derivatives of silicon. XXV. Saturated and unsaturated silicohydro- 
carbons, Si+Ph*. Frederick Stanley Kipping and James Edwin Sands. Fniv 
Coll. J. Ckem. Soc 119, 8.30—17(1931); cf. C. A 15,2116. — The action of Na upon 
PhjSiClj gives a complex mixt., from which so far 3 crysi. compds have been isolate! 
Two of these appear to he SijPlu, although no formulas are suggested to account li- 
the isomerism. The PhjSiClj is rlihl. with 3-10 vnk Crll, or C,Hw and heated with 
Xa for 15 min. After cooling and tillering, the dark blue residue is extd. with LM1-. 
from which the “ uns'ilumted" j ilicohydrooirbun , Si*Ph 7 seps. and crysts. from C\H> in 
short, flat prisms, m. about 33o\ Heated on a watch glass, they decrepitate vinleiillv. 
It is almost insol. in most of the nrg. solvents at room temp , but is appreciably so] 
in CjHj and C 7 H». 100 g. C#.1I« dissolve approx. 0.21 g. at 15.5° and 1.72 g. at 80°. It 
is sol. in boiling PhXH-, PhCM/)H and I’hOH but undergoes some dccompn. on boil 
ing. It reacts readily with I, in solti. or suspension in C\H«, giving ocU\phaiyUlu»d - 
silicotelrune, SiJMiJ:, highly lustrous, very acute rhumhoidai plates, which do not 
change at 250°. The reaction is of such a character that the hydrocarbon can he titrat* >1 
with I. Upon hydrolysis with Nll«OH in Me. -CO, at least 4 products were obtained 
The main product of the hydrolysis was ochiphenylsilicotctrone oxide, SuPhsO, miem 
needles from C!IClj-Me 2 CO or C ( H«Me 2 CO p or lustrous rosets of long transpat nit 
prisms from PhXH 2 , PhXO, or AcCHjCOjKt, which tn. 210 -245' °, depending on the 
manner of heating. About l.Vj, was a glue likc substance sol. in cold Mc 2 CO- Ike 
other 2 products arc discussed below. The action of CjH-Cb decomps. the hydrocaii*“ 11 * 
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giving a small amt. of a dichloride (?), SUPhgCb, m. about 180°, and upon addition * 
of H«0 to the filtrate a ppt. resembling that obtained on hydrolysis of the iodide. . The 
action of boiling PI1NO2 on the hydrocarbon gives, as the principal product, an oxide, 
ShPhgOs, cubes, prisms or needles from Me*CO, m. 245-6° {rapid heating) or at 190° 
after cooling. This oxide is present in the most sol. fractions of the mono-oxide, but 
differs from this in that it does not give the rhoinboidal oxide. The rhomboid-al oxide, 
SuPhaOi, isomeric with the second oxide described, is also found with the mono-oxide, 
from which it is readily sepd. by its slight soly. in CllClj and C 6 H 5 . It seps. as rhom- 
boids, fern-like masses or well defined pyramids, m. 221-2°. It has been obtained 
from both the satd. and the unsatd. hydrocarbon. The filtrate from the blue residue 
in the action of Na on PhiSiCb is evapd. to dryness, extd. with Mc 2 CO, leaving a color- 
less powder. The part freely sol. in cold C;JI S is the saturated silicohydrocarbon , SbPlis, 
short, well defined rectangular prisms, does not in. 400°. Compared with the unsatd.* 
hydrocarbon, it is very inert. It is completely decompd., however, by moist piperidine 
at 90°, giving diphenylsilicanediol, and tctraanhydrotetrakisdiphenylsilicanediol. 
The action of Br on a CCI4 soln. gives the rhoinlxiidal oxide and condensation products 
of Ph 2 Si(OH) 2 . HNQ, in boiling AcOH also gives the rhomboidal oxide. The di- 
iodide, Si«PhJ 5 , treated with an excess of Na in boiling C,Hjo, gave about 60-70% 
unsatd. hydrocarbon. XXVI. Piperidine as an analytical reagent. Ibid 818-50 — 
The action of piperidine on Si compds. leads to the quant, evolution of H. This then 
furnishes a very convenient method or dclg. the formulas of some of these complex 
compounds. A small quantity of the substance (0.1 g.) is placed in a test-tube together 
with a small tube containing piperidine (2-3 cc.) and the test-tube is connected to a 
long graduated tube partly immersed in a cylinder of water. When the air in the 
app. has acquired room temp, the piperidine is brought into contact with the Si compd. 
and the reaction is started by the application of heat. A brisk evolution of H sets in 
and after l°-50 min. is complete. A high degree of accuracy in measuring the vol. 
of H is unnecessary. C- 4- ^ EST 

Anilinolead compounds. Ilj Mand.m,. Iniv. Lpsala. Bcr. 54B, 703-8(1921). 
— PbF* does not dissolve at all in PliNIh, PbS04 and PbstPO,)* enough to make it 
possible to detect Pb in the soln. with IP'S; Pb(XOj) 2 dissolves somewhat more and 
on long standing the soln. deposits a small amt. of a white powder. PbCh, PbBr* 
and Pblj, on the other hand, dissolve more easily and the following addition products 
cryst. from the solus. Trio nil instead chloride, PbCl_- dPhXH;, from PbCl> and PhXHj 
warmed on the H-0 bath, filtered after about 1 hr., seeded (with crystals obtained by 
rubbing a few drops of the soln. on a watch glass and allowing to stand), filtered after 
2 days and dried at 15-0°, best in the dark, felted needles, d-,; 1.98, decompd. into the 
components by HA ale., Kt : 0 or CS ; . loses PI1XH1 at 20-2® especially in the light 
(the loss is complete in 2 days'!; under PhXH, it decomps. 8,8-5°. Dhimhndead bro- 
mide r. prepd. like the chloride, felted needles, d,r 2,17, slowly loses wl. at 29-2° for a 
few days when it becomes const., having changed into an egg-yellow compoun r 2 . 

2PhNH, which loses all its l>h\'lh to ale. Anilinolad mi,!:-, yellow noodles, <1„ 4 . 80 , 
slowly loses PhNH. only at 30°, slowly with H:0, quickly with ale. or h.t ; 0. A mist, 
of PbCl, and PbBr, treated with 1’liNH; on the IPO bath gives the compound 3PbCl..- 
PbBr,.12PhNH,. line needles. In the same way is obtained the compound 6PbBr : .- 
Pblj.l-iPhNIIs, fine needles, converted by ale. into the light yellow compound Pbli.- 
6PbBn.4PhNH.. The compound 31’blir- PblySI'hXH., obtained at the b. p. of the 
PhNH,, is converted by ale. into a yellow compound rbI,.3PbBr,.2PhNH,. 

Chas. A. Rociu.hr 

Cumulative effect of the chlorine atom and the methyl and sulfonyl chloride groups 
on substitution in the benzene nucleus. I, It* Wh.uam Dames. lm\. x or 
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. J. Chem. Soc. 119, 853-75, 876-87(1921). — D. has undertaken the study of the nitration 
of certain MeClCfHjSOjCl. The p-directing influence of the Cl atom is about 3 times 
as great as the combined <?- and m-directing influences of the Me and SO s Cl groups, 
resp. In predicting the position chiefly taken up by the new 4th substituent it is 
necessary to bear in mind the relative directing power of the 2 positive substituents. 
Even the difference in power of these 2 groups may be great enough to overwhelm the 
effect of the 3rd negative group. This does not apply to the particular case of substi- 
tution with Cl. 1.2,4-MeClC«HsS0 2 Cl (A) (German pat. 145908; Wynne and Bruce, 
J. Chem. Soc. 73, 764) was prepd. by melting 311 g. p-MeC s H<SO s Cl with 6 g. SbClj 
and introducing Cl till the gain in wt. was 57 g. Extd. with HjO, then C # H*, 276 g. 
were obtained, m. 38-8°. 100 g. A were gradually added to a cold mixt. of 50 cc. 
HNOj (d. 1.5) and 125 cc. H^SOi and stirred for 2 hrs., the temp, being kept at 20-30°. 
The isomerides were sepd. by crystg. from light petroleum (b. 60-80°). The less 
sol. part is 2-chloro-S-nitro-P'toluenesulfonyl chloride, CtH^OiNCIjS (B), large prisms, 
m. 99.2°. The more sol. portion is 2-chloro-6-nitro-p-lolucnes\ilfonyl chloride (C), long 
needles, m. 70°. The eutectic mixt. of B and C m. 50.9° and contains 63.3% C. A 
table is given showing the 1st and 2nd solidification points of a number of mixts., from 
which a m. p. curve was constructed. From this it was detd. that the nitration mixt. 
contains 25.5% C. When the nitration was carried out at 65-70°, the % of C was 
about 35. Amide of B, small needles, m. 181°. 2-Ckloro-s-nitro~p-toluenesulfonic 
acid, by hydrolyzing B with coned. HC1 in a scaled tube, thick clusters of small non* 
deliquescent needles, m. 123-8°. salt, C7H fc O s NClSNa.2HjO (D),by boiling 

B with a slight excess of NaOH, pale yellow needles. Barium sail, scales with 2 H t O. 
5 g. B in a mixt. of 50 cc. hot H?0 and 25 cc. glacial AcOH, treated gradually with 
7 g. Fe filings and heated for 1 hr., gave 6~chloro-m-loluidine-4-stdfonic acid, thin, small 
plates, which turn red on exposure to light and air. Br-HjO gives 6-chloro-2,4-dibromo- 
m-toluidine, long needles from ale., m. 99.5°. z-Chloro-s-nitro-p-cresol (E), by hydroly- 
sis of B with 6 mols. A' NaOH, in 22% yield, sublimes in long, thin, leraon-colorcd 
needles, m. 71°. It is very volatile with steam and has a faint odor of 0-O*NC,H«0ir 
A colorless aq. soln. of the cresol (1 : 100,000) becomes yellow on the addition of NaOH 
and colorless on acidification. Benzoate, needles, m. 129°. Sodium salt, amorphous 
red powder, slightly sol. in boiling H 2 0. by which it is slowly hydrolyzed. Lithium 
salt, orange-red amorphous powder, slightly sol. in HjO. Potassium salt, long, anhydrous 
crimson needles, very sol. in boiling HjO. Ammonium salt, long, orange-red needles, 
very sol. in hot dil. NH«OH. The Rl> and Cs salts are not pptd. by double decompn. 
of the K salt. E was synthesized as follows: p-OiNCJHMe — ► 1 ,2,4-MeClCtHjNO* 
— l,2,4-MeClC«HjNH s — ► 1,2,4 >McC1CiH»N!!Ac, which, when 10 g. are gradually 
added to 40 cc. HNOj (d. 1.5), gave c-chloro-j.s-dinilroacelo-p-toluidide, leaflets, tn. 
2-38°. Hydrolysis with cold HjSO* gave j-(hloro-j.$-dinitro~p-toluidine, thin, golden 
yellow needles, m. 137°. When the nitration was carried out at 15° with a small 
.excess of HNOj l,2,4,5-C«H:McCl{NH ; )NOt was obtained in good yield, which, wlnn 
diazotized and slowly added to a boiling soln. of 2(1 g. CuSO,. 45 g Na-SO*. 30 cc. coned. 
HtSO< and 100 cc. HjO, gave E. A small amt. of E is formed when D is heated with 
10% aq. NHj for 36 hrs. at 135-45° (sealed tube). Amide of C, shining scales fnnn 
HjO or needles from ale., m. 1X2°. 2-Chloro-6-nitro-p -toluenesulfonic acid, deliquescent 
plates, very sol. in HjO. Sodium salt, anhydrous microplatcs. almost insol. inJx’ilh'fi 
99% ale.; potassium salt, colorless laminas; barium salt, leaflets from HjO with 3 lM J 
of crystn., glistening laminas from ale. The constitution was detd. by the action of 
NaOH on the Na salt. 2 ,6-DkMoro-p-toluenesulfonyl chloride, by passing Cl into a 
fused mixt. of 125 g. l,2.4-M<aC*H,SOXl and 5 g. SbCU at 60-70° for 2 hrs gnn 
in wt., 19.2 g.), plates from light petroleum, m. 69°; yield, 66%. The acid civets. 
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in deliquescent plates, very sol. in HA Amide, shining scales, m. 191°. Sodium 
salt, CrHAiCLSNa.HA, clusters of fan-like, divergent needles, readily sol. in hot 
HjO. Barium salt, thin, minute, silky needles with 3 HA. Hydrolysis of the Na 
salt gave 2,6-ChCgH3Me. 2 j-Dichloro-p-toluenesulfonyl chloride is also formed in 
,the above chlorination. A further study has been made to det. whether the combined 
p - and m-directing influences of the Me and SO 2 CI groups would be overpowered by 
the Cl. In l f 2,6-C*H*Me(SOiCl)Cl, the Cl atom has a slightly smaller orientating 
effect than the other 2 groups acting together, so far as substitution by the NO* group 
is concerned. Since in l,2,6-C«HjMeClNOj the Cl has an almost overwhelming directive 
influence, it follows that the SO 2 CI group has a more powerful orientating effect than 
the NO: group. 6-Ckloro-o-toluenesulfonyl chloride. (F), C 7 H 6 O 2 Q 2 S, by the chlorination 
of 0 -MeC*H«SO 2 Cl in the presence of 1% SbClj, large, thick prisms or plates, m. 72®. 
The constitution was established by converting it into o-C1C 6 HiCOijH. The free 
acid forms thin lustrous non-deliquescent laminas, m. 60-70°. Amide, glistening 
scales, m. 180°. Sodium salt, large glistening laminas with 1 HA. Barium salt, small 
lustrous flakes, with 1 HA- When 10.2 g. of the amide and 4 g. NaOH in 1000 cc. 
boiling HA (through which CO* was slowly passed) were treated with 17.4 g. KMn0 4 
in 250 cc. HjO the KMnO< was decolorized after 7 hrs. and 62% or “ckloro saccharin" 

(i 6-chloro-o-benzoic sulfinide ) were obtained, small shining plates, m, 210-2°. It is 
about half as sweet as saccharin but has an astringent taste, except in very great diln. 
Nitration of F (50 g. F, 150 cc. H 2 S0 4 , 45 cc. 1IN0 3 ) gave a mixt. of 3- and 4-N0 2 
derivs. sepd. by transforming to the Ba salt and extg. with 00% ale., which removes 
the 3-NOj deriv. 6-Chloro-j-nitro-o-tolucncsulfonyl chloride, Crll&OiNCLS, long needles, 
m. 60°, is obtained in 40% yield. Acid, very deliquescent microprisms, easily sol. in 
HA- Sulfonamide, minute needles, m. 1.81 °.. Sodium salt, needles, with 4 HA, very 
sol. in HA or hot and cold ale., decomp. 140-50°. Barium salt, compact clusters of 
microneedles from ale., very sol. in hot or cold HA and ale., contains 7 HA from HA, 
decomp. 140°. The constitution of the chloride was detd. by conversion into 1, 2,3,6- 
C«H«Me(OH)(NO!)Ct (Ber. 37, 1015). 6-Chlnro-l-mtro-o-loluenesulfonyl chloride, 
large thick prisms or thin laminas, in. 03-4°. Acid , flattened needles. Amide, C:- 
HANjCIS, minute needles, m. 161°. Sodium salt, plates or needles with 1 HA 
Barium salt, needles with 1 HA- C. J. West 

Problem of the valence of sulfur. IV. Arylsulfur thiocyanates. Hans Lecher 
and KurT Simon. Akad. Wiss. Miinchen. Ber. 54B, 632-8' 19211; cf. C. .4. 14, 
3079; Soderback, C. A. 14, 1808.— In S.’s “compound halogen,” thiocyaiiogeu, the 
halogen-like valence doubtless proceeds from the S; in all halogen-like reactions of 
free thiocyanogen are formed derivs. with the grouping -SC N. L. and S. therefore 
believe that in S-.(CN)t the S atoms of the two SCX complexes are homopolarically 
united by the same arrangement of electrons as the 2 atoms in the Cl mol. The present 
investigation deals with the question whether compds. of the type ArSSCN are aryl- 
cyanogen disulfides” with homopolaric union or “arylsulfur thiocyanates withahetero- 
polaric union between the S atoms. In the first case such compds. might possibly 
show the halogen-like reactions of free thiocyanogen; in the second they ought to bear 
a close analogy to Zincke's arylsulfur chlorides. The latter proved to be the case. 
From 3.8 g. oANC.H^SCl in 40 cc. C*H* shaken 40 hrs. with the ealed. amt. of KSCN, 
filtered from the KCt and coned, is quant, obtained o-nitrophenylsulfur thiocyanate 
(A), yellow crystals from CCh, m. 93-4°, easily sol. in liquid SO ? , the satd. soln. giving 
with anhydrous FeCl, a distinct red color. A gives no Ag-.S with boding ale. NH r 
AgNO, or PbS with boiling alk. Pb soln.; on heating it evolves the same characteristic 
odor as the chloride and on Pt foil it melts and then deflagrates harmlessly .heated 
3 hrs. in C*H* at 200° it undergoes deep-seated decompn. It is also obtained in 2.6 
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g. yield from 1 ce. Br in 40 cc. cold IU 2 O quickly treated with 7.5 g. white Pb (SCN)j, 
immediately shaken to disappearance of the Br color (about 0.5 hr.), filtered from 
the Pb salts (which are washed with 60 cc. Et 2 0), slowly treated in the cold with 
3.1 g: 0 -O 2 NC 6 H 4 SH in EtzO and cooled to —18°; the mother liquors yield another 
0.5 g. When a vigorous stream of dry Nil* was passed through 50 cc. cold C*H 6 and 
at the same time 4.2 g. A in 50 cc. C 6 H S was dropped in, a liquid mixt. of NH 4 SCN 
and NH 3 sepd. under the C«H*; ice H 2 0 removed 1.4 g. NH 4 SCN, and the dried 
C«H« layer on evapn. yielded 3.25 g. o-OsNCeHiSNII*, m. 124-5°. From 2.1 g. A 
in 30 cc. CgH 6 allowed to stand 45 inin. with 3 g. PliNMej, then boiled 15 min. under a 
reflux, cooled, shaken with soda and freed from C 6 H 6 and PhNMe? with steam is 
obtained 2.3 g. p-MejNCjH.SC^XOj, m. 188°. PhSH (2.2 g.) in 10 cc. C e H« 
slowly treated with 4.2 g. A in 40 cc. Cells, freed from HSCN by washing with H 2 0, 
soda and HjO, dried, evapd. and extd. with Kt>0 left undissolved 0.4 g. (o- 0 ;NC 6 H 4 ) 2 - 
S-- while the Et^O ext. yielded a mixt. of Ph«Sa and 1.2 g. o-OjKC 6 H 4 SPh. Although 
o-O s XC 6 H 4 SC 1 is completely hydrolyzed when shaken 4-5 hrs. with 20 parts H 2 0 and 
glass beads A is practically unchanged under the same conditions. As PhjCSCN 
(Elbs, Ber. 17, 700(1884)) shows a similar stability towards H 2 0, it was prepd. by 
shaking 0.3 g. Ph 3 CCl in 100 cc. Cells 2 days with the equiv. amt. of powdered KSCN; 
it seps. from ligroin in crystals, ni. 137°, b, 203°, sublimes markedly in vacuo at a high 
temp., dissolves in coned. H;SO| with the same halochromism as the chloride, is un- 
changed by shaking 24 hrs. with 50 parts II.O or bv treating 1 hr. in boiling C 6 H* with 
NHj, forms no PbS nor Ag;S with boiling alk. Pb soln. nr NIIj-AgXCV, contrary to 
E.’s statement, it cannot be distil, without decompn. under atm. pressure and it par- 
tially decomps. iu Cell* at 200°. Cii.as. A. Rovillkr 

Artificial and natural humic acids. \Y 11,11 1:1. m Ki.i.kk. Jena. Brain staff Chan 
2, 129-33:1021;: cf. <\ .!. 15, &HP2K The humus-like substance prepd. by H. 
by the action of and KOH on pyrocatcchol, quinonc or quino, corresponds 

well with the empirical formula CMI 4 O 3 , and the author regards it as a bimnl. 

polymerization product of hydroxyqmmme, O Cdl.oH O 45 C ( ll;OH O. On 
chlorination a small quantity of ehloranil is always formed, and the nitration product 
is not dccompd. by boiling with KOH. The humic acid may easily be methylated, 
acetylated or ben/oylatcd, indicating the presence of phenolic Oil, and the fact that 
with Br and KOH. CIIBr : , and CBr, are formed is further evidence. The evidence 
for the bimnl. structure is not so convincing; Btoltzenberg found that when ben/.o- 
quinonc was boiled fora long time in waUr. dirk brown amorphous masses of (C«H 4 0_X 
were formed, and that this passed easily into the humic acid Cell/V The present, e 
of a furan grouping is thought to improbable. The present product cannot be 
compared with the natural humic acids by means of mol. wt. nr in. p ; the C content 
corresponds well, but the 11 content of the natural acids is usually reported higher, 
owing, in K.'s opinion, to the difficulty of drying them thoroughly without decompn. 
The phys. and elnm. prop- rti' s roinqvin.i wi ll. Tin* high absorption capacity for 
XHi is noted, with tin- opinion that it accounts for earlier statements that lmniic acid 
contains X. E. does n* «t exclude the possibility that the natural humic acids may h 
mixta, containing analogous eompds. of higher mol. wt W. B. V 

Oxidation of aromatic hydrocarbons under pressure. Hans SciikadKk. ,b> f 
A bh'ind. Kvnnln. KohU 4, 310 11 l!CU The aiitoxidatioti of aromatic hydrocarbon:* 
by air under increased pressure and in flu* pre-.«*nce of aq alk. solns. takes place so readily 
at a comparatively low temp, (about 2* JO > that it is imssihU: to obtain oxidation products 
in considerable quantity in the course of a few hrs. In the series, benzene, naphthalene, 
anthracene, the autoxidizability increases with increasing number of nuclei; with the 
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homologs of benzene, it increases with the number of aliphatic groups. QH* and PhCi 
are not noticeably affected at 210°, but action begins to be obvious at 260°. CioHg is 
scarcely changed at 210°, but is markedly oxidized, mainly to phtbalic acid, stt 260°; 
anthracene is distinctly attacked at 210°, and completely changed at 260°, being trans- 
formed mainly into anthraquinone and smaller amts, of naphthalene-2, 3-dicarboxylic 
and phthalic acids. With the homologs of benzene, the chief reaction consists in the 
complete or partial conversion of the aliphatic residues into C0 2 H groups. Small 
amts, of BzOH are produced from PhMe or PhEt at 21 0°. The xylenes are more readily 
changed and pass into the corresponding toluic and phthalic acids. £-Cymene is 
still more readily oxidized, yielding, among other products, eumic, toluic, and tere- 
phthalic acids. The three chlorotoluenes are noticeably more stable than the parent 
substance, but, at 200°, are converted into the corresponding cblorobenzoic acids. 
Under the exptl. conditions, all the aromatic hydrocarbons are oxidized to oxalic, 
acetic, formic, and carlwnic acids to a greater or less extent. The intermediate for- 
mation of aldehydes is established. The mechanism of the oxidative process is dis- 
cussed and a review is given of the literature on the oxidation of aromatic hydrocarbons 
by air or gaseous 'O. The phenomena of autoxidation are of considerable importance 
in connection with the use of aromatic hydrocarbons in internal-combustion engines. 
The temp, of ignition, autoxidizability and stability of a compd. are closely related to 
one another. J- C. S. 

Siam benzoin. II. Siaresinolic acid. F. ReixiTzer. Arch. Pharm. 259, 
1-6(1921); cl. C. J. 9 t 12t.— Kxamn. of the crystals isolated in various ways both 
from the tear crusts and the tears themselves showed the substance to be a d-siaresinoiic 
acid, m. 260° (260 70° according to Zinke 3nd Lieb, C. A. 13, 79), |a] 2 D 5 6 37.793° 
in EtOH. The acid has the compn. yielding with AcOH the compd, C 30 - 

H« 0 4 .CiH 40 2 . Na and K salts were prepd. which with other derivs. are more minutely 
described by Zinke and I.icb. III. Properties and constitution of lubanol benzoate. 
Ibid 60-9. — Lubanol benzoate (cf. C. J. 9, 121) crysts. in plates in. 72.8°, and contains 
1 MeO group. When exposed to warm air it readily suffers oxidation, thereby passing 
through color changes very like those yielded by the crude resin. On heating to 120- 
40° it loses BzOH, while at higher temps, it evolves the odor of carnations followed 
by that of guaiacol. A comprehensive series of color changes is given. The optically 
inactive benzoate suffers hydrolysis in both acid and alk. soln. Isolation of the pure 
lubanol was found impossible thus far on account of its marked susceptibility to change, 
especially in alk. soln. The prqm. of a dilwnzoau- and a dihromobenzoate. leads to 
the conclusion that lubanol is identical with or closely related to cunifcryl ale. How- 
ever, until a cryst. specimen of lubanol is obtained, no definite decision can be reache 
on this question, although the color reactions of the benzoate harmonize with this 
. W. 0. E. 

view. 


Derivatives of anesthesia (ethyl /> sminobenroate' . H. Thoms and K. RusERr 
Ber. Pharm. Ger. 31, 65 -".(1MI); J. i'h-m. So.-. 120, I. :S«~1 -The undermentioned 
derivs. of f-HsNC.H.CO-.I't, in which the II atom of the XH; group is replaced by 
various + and - groups, were prepd. with the object of detg. the effect of such sub- 
stitution on the anesthetic properties of the ester. In general, the Pri^o- ac ion 
was much reduced by the substitution of amino II atoms, and entirely disappears 
with, the introduction id negative groups. Only in the ease of p-hydrazinobenzoic 
acid, where a 2nd NH, group is substituted for a 11 atom, was the anesthetic ac ion a 
all comparable to that of anesthesia itself. I he following derns. are escri 
ethyl p-N.allylthioairhimidebt’vzoalr, prepd. hy t he action of al > t linear ami 
anesthesin, forms colorless needles, in. I'd”, and is hut feebly anest 
allykarbamidobenioak (from the preceding compd. by treatment wit: g 
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leaflets, m. 120°, feebly anesthetic. Ethyl P- fi,y-dibromopropylthiocarbamidobenzoat€, 
EtCOjCiHiNHCSNHCHiCHBrCHjBr (by the action of Br on the allyl deriv.), needles, 
m. 146.5°, non-anesthetic. Ethyl p- 8 , y-di brom opropylcarbamidobenzoate, similarly 
prepd. from the allyl deriv., needles, m. 146°, non-anesthetic. Ethyl P~hydrazinobensoate, 
EtCOjC«H 4 NHNHi, prepd. by reducing diazotized anesthesin, leaflets m. 114°, slightly 
sol. in warm H*0, gives a sol. hydrochloride , m. 214° (decompn.), both good anesthetics. 
The hydrazine readily condenses with aldehydes, ketones, etc., and the following derivs. 
are described: Ethyl p-isopropylidenehydrazinobenzoate, EtC0 2 CjHiNHN : CMe*, m. 
112 8 , ethyl p-benzylidenehydrazinobenzoate, EtC0 2 C < H 4 NHN : CHPh, m. 160°. Ethyl 
p-cinnamyluknehydrazinobenzoate, m. 156.5°. Ethyl glucosazone-p,p-dibenzoate, m. 
198°, ethyl acetoacetate p-carbethoxyphenylhydrazone , yellow needles, m. 107°, 
on heating at 130-40° is converted into ethyl 4 -methylpyrazolone-i -benzoate, needles, 
m. 145°. None of the above hydrazine derivs. is anesthetic. Ethyl p-urethano- 
benzoate, EtC0iC«H 4 HNC0 2 Et, by the action of CICOiEt, needles, m. 130.5°, feehly 
anesthetic. p-Carbethoxyphenylaminoacetic acid, glistening leaflets, m. 163°, and 
ethyl p-nitrobenzoyl-p-aminobenzoate, yellowish rhombs, m. 211°, neither of which is 
anesthetic. W. O. E. 

Influencing the effectiveness of catalyzers. Karl W. Rosenmund and F. Zbtz 
scnE. II. The reduction of acid chlorides to alcohol and ester. Karl W. Rosen- 
mund and F. Heise. Uni v. Berlin. Ber. 54B, 638-17(1921); of. C. A. 15, 2435 - 
In the first paper was described a method which seemed to make it possible to influence 
catalyzers in general, both as to their degree of activity and as to their way of acting, 
but the exptl. material was too meager to allow of judging as to the significance of 
the general principle involved in the method. In the first place it might be objected 
that, as the result of the very great reactivity of the Cl in acid chlorides, its replace- 
ment takes place with such ease that the repression of further reactions may be ascribed 
chiefly to this reactivity and that under less favorable conditions it would not be possible 
to influence the catalyzer. A good test of this is furnished by a further study of the 
acid chloride reduction, which, when the catalyst is not influenced, leads through the 
aldehyde and the ale. to the hydrocarlwm, whereas it has been found that the catalyst 
can be so influenced that chiefly the pnxluct of the second stage, the ale., is formed 
In order to do this, the catalyzer must l>e put into a condition where it can bring about 
2 different reactions, viz., (1) a substitution reaction consisting in the exchange of the 
halogen for H, and <2> an addition reaction, whereby the aldehyde is converted into 
the ale., and at the same time hinder '3; the reduction of the ale. to the hydrocarbon 
As the ease with which (2) and (3) are brought about docs not differ greatly, this involves 
a rather fine gradation of the catalytic activity. The ale. formed as the result of 2 
reacts with the unchanged chloride, so that the ester might be expected as the aid 
product of the desired reaction. In the course of the investigation, however, it 
found that the ester is also changed by the catalyzer, so a special study had to be in.ul** 
to eliminate this reaction. Starting with the reduction of BzCJ in xylene with H ;md 
Pd, which gave about 45% high boiling hydrocarbons (chiefly (PhCHj)i), 16% B/.<»11, 
1.5% PhCHiOBz and the remainder PhMe, it was first attempted so to influence the 
catalyzer as to increase the yield of ester. Diminution of the pressure, a purely physi- 
cal measure, increased the ester output to 22-37% and diminished that of high boiling 
hydrocarbons to 22-3%. Attention was then turned to the addition of foreign- sub- 
stances, especially N and O comjxls. in which, owing to the possibility of a change of 
valence (from 3 to 5 in the case of N, from 2 to 4 in that of O), the development «f 
secondary valences and the formation of the "complexes" required by the new theory 
might be looked for. Of 2 such substances tried, quinoline (A) and xantlmne t Br- 
each worked differently. Minimal amts, of A produce the disappearance of tin n ,,r * 
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mal products, hydrocarbon, acid and ester, and the formation chiefly of ale., then, of 
aldehyde and of the ether, while B acts as hoped for, changing the course of the re- 
action quant., not qual. The fact that considerable amts, of acid always accompanied 
the ester led to the belief that there might be a connection between the two and it 
was found that, as a matter of fact, when pure PhCHjOBz is hydrogenated in xylene, 
it decomps. into BzOH and PhMe. This observation makes it possible to explain 
the formation of the by-products ( a cryst. substance m. 106-7°, 3,4,5-(Me0)jC8H 2 C02H 
and 1.2,3-CflHj(OMe)a) obtained by Spath (C. A. 14, 1114) in the prepn. of (MeO) 3 - 
C«HiCHO; his cryst. substance is trimethylgaUyl trimelhylgalhte and decomps. into 
(MeOJjCtHjCOjH, C«Hj(OMc)j and CH 4 . R. and H. in the hydrogenation of Me- 
OC«HiCOCl obtained PhOMe besides />-MeOC«H 4 Me. Having discovered this re- 
duction cleavage, means of eliminating it were investigated and it was found that 
it could be almost completely repressed by the use of PhMe. The results obtained 
in the hydrogenation of BzCl are summarized in the following table. 
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Chas. A. Rouiller 

Action of phosphoric oxide on salicylic acid. A. Lancer. Apoth. Zlg. 3d, 42 
(1921); J. Chcm. Soc. 120, I, 345.-WI.rii salicylmetaphosphonc acid ,s heated mt 
PhOH at 150®, salol red. described by Zimmermann (A polk. Zlg. 36, 17) *<41 a, 

the similar hydroxyphenylhydroxydipheuylca.binols, occur in “f 

salol, which can be obtained pure by repeated treatment wrth hot NaOH soln. Thf 
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dyes thus obtained dye wool directly. Salol red , C 19 H 10 O 4 , is a reddish brown powder, 
m. 116-9®, sol. like phenolphthalein in alkalies. The compound , Ci#HuO lf obtained 
with resorcinol is a metallic looking powder, but crysts. in reddish yellow spikelets 
from ale. and m. 209°. The compound, C JS HaoOi&.3HiC, from pyrogallol forms reddish 
violet plates, m. 145°. The dcriv. prcptl. with PhNHa (2 mols.) gives in glacial AcOH 
with K^CriO; an acid-stable blue dye insol. in H*0 and alkalies. The Na salt of 
the sulfonic acid is sol. in HiO and dil. ale. W. O. E. 

Catechol. Astrid ClKvb v. Kuujr. Svetisk. Kem. Tid. 33, 88-98(1921). — The 
history of catechol is briefly reviewed up to the contribution of Kostanecki in 1906 
{C. .4. 1, 560), which is considered in more detail than the foregoing. K. proposed 
a constitutional formula for catechol which replaced the one given by Perkin (1902) 
and was accepted by P. himself, v. E. docs not consider the K. formula tenable. It does 
not satisfy all of the 13 established facts pertaining to this compd. P.'s formula, on 
the other hand, will do so if an O bridge is introduced in its phloroglucinol group, and 
the following are therefore proposed by v.E.: 



The validity of the K. formula has recently been challenged by Frcudenberg (C. A. 
15, 78), who attacked it from the biological angle. 1 1 is modification of the formula 
to conform with analogous scries in plants (e. £., flavonins) is not considered fortunate 
in that it fails in the following particulars It allows the sepn. of OH asHjOandit 
permits di-Br and penta-Me derivatives. The new formula makes possible a simple 
change from phloroglucinol to hydroxy phloroglucinol — the hydroxypyrogallol group— 
and thereby explains the transformation of catechol to the amorphous tannin sub- 
stance. v. K. holds that strictly speaking there are no phloroglucinol tannins. The 
substances are formed by a rearrangement of three phenyloxy groups as, c. g., in gallic 
acid. Such rearrangement is as tenable for catechol as for the closely related cyano- 
maclurin. A. R. Rose 

Resolution of racemic acids by optically active alcohols. II. The resolution 
of atrolactinic and «-hydroxy-d-phenylpropionic acids by /-menthol. Hknry Wren 
and Edward Wriuiit Municipal Tech. Inst., Belfast. J. them. Sot. 119, 798-803 
(1921;; cf. C. /I. 14, 3220.- /-Menthyl dl -atrolactiuate, !>;„ [a] „ in CHClj — 67.5°, 

seeded with the /-isomer, was coaled for several days and the pasty mass spread on 
porous earthenware and then on filter paper; the d-isomer was mainly adsorbed, giving 
a product m. 53.5 4.f>° (pure /-isomer 111 . 55.5-6 ') and [«| t> — 97.5° (pure, — 1027°j. 
Hydrolysis and crystn. from OH* gave pure /-atrolactinic acid. The resolution is 
more readily effected by crystn. from light petroleum at — 18° (43 g. d/-cstergave 1.7 
g. pure /-ester). l-\fenthyl d-nlrohictinate, by heating the acid and ale. for 

20 hrs. at 100 ' with a little coned. H:SOi, viscous liquid. bo.<« 154-5°, [ajp -41.3° 
in CHClj, {a] ; J ' - 5H.S® in KtOH. rf-l’hCHjClKOHjCOjH was also resolved by 
crystg. the esters from light petroleum or from 90% IvtOH, the d-estcr crystg. out. 
The mother liquor, on hydrolysis, gave the /-acid. l-Menthyl l-a-hydroxy-fi-phenyl- 
propionate, Ci,HmU, p b» 212 4°. [«| \l in CHClj - 80.5°, in KtOH - 47.4°. 
d- a - hydroxyl pkenylpro pinna!', Ci>H*0.,, bn 209°, {aj'J in EtOH — 30.7°, l«li 
in CHClj - l.X\ l-Bnmyl l- a-hydroxy-^i- phenyl propionate, pale yellow, viscous oil, 
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b« 203,5 , I Q ] d EtOH 16.5°, in CHCI3 — 49.9°. l-Bornyl dl~a-kydrox) f -$-pke.nyl- 
propionic add , viscous liquid, b u 213-4°, [«]£ - 26.1 ' 0 in EtOH. Attempts-to resolve 
d-PhCH (OH) CH2CO2H by means of /-menthol showed that the acid was readily changed 
in the presence of mineral acid and the esters invariably contained Z-menthyl cinnamate. 

C. J. West 

Styrene from ethylbenzene. Julius v. Braun and Karl MoldAnke. Landw. 
Hochschule Berlin. Ber. 54B, 618-9(1921); cf. C. A. 15, 2866— When FhEt at 
145-55° is treated with 2 mols. Br (for 50 g. ThEt and 14(1 g. Br 1.5 hrs. are required) 
and is immediately distd. it gives 110 g. of PhCHBrCH 2 Br, b 19 133°, m. 72°; when 
this is treated in Et 2 0 with 1 atom Mg in small portions, heated a short time on the 
HjO bath and worked up in the usual way it gives 70% PhCH;CH : , b. 146°, and a 
small residue containing a little Br and partly solidifying on cooling; it apparently 
contains the so-called "liquid distyrene." Towards Zn, PhCHBrCHjBr behaves 
just like dibromotetralin; in Et-0 or Me*CO the reaction is very vigorous, the soln. 
becomes yellow to brown and the products are almost free from Br but on distn. yield 
only minimal amts, of PhCH :CH 2 below 200°; the rest consists of high boiling polymers 
of PhCH : CH 2 , probably mixts. of di- and metastyrene. Chas. A. Rouiller 

Determination of the composition of mixtures of eugenyl and isoeugenyl benzoates 
by means of melting points. Phyllis Violet McKie. Univ. College North Wales. 
J. Chew. Soc. 119, 777-9(1921). -The compn. of the mixt. of eugenol and isoeugenol 
obtained in the prepti. of vanillin is best detd. by the in. p. of the mixt. of the benzoates, 
prepd. in C&H 4 N soln. The in. p. curve shows a eutectic point at 56.5°, corresponding 
to 25.5% isoeugenyl benzoate. At 83-80° and at compns. approx, the equimol. mixt., 
there is a discontinuity in the curve, probably due to the formation of a compd. which 
dissociates below its m. p. The following figures give the % of isoeugenyl benzoate 
and the m. p. of the mixt.; 0, 69.5°; 16, 64°; 29, 05.8°; 32, 69.4 s ; 35, 72.5°; 40, 79.7°; 
46.5, 82.7°; 51.5, 83.6°; 54.9, 84 s , 86.2 s ; 53.6, 86 s ; 59.68, 86.8 °; 87.5, 91.4°; 98.0, 
98.2°; 100, 104°. C. J. West 

Relations between the configuration and the physical properties of esters of halo- 
genated cinnamic acids. K. v. Auwers and K. Schmellenkamp. Marburg. Ber. 
54B, 624-32(1921).-— The present investigation was undertaken to dot. whether the 
rule that for each pair of stcrcoisomcric cinnamic esters the stable form has a higher 
refractive and dispersive power is general and can be used, along with Stoerraer's rule 
as to the b. ps. of the Me esters, to det. the configuration of any given ester. The 
halofcenated cinnamic acids used were prepd. according to the directions of Stoermer 
and Hcymann (C. A. 7, 2560) but for the prepn. of the esters (the Et instead of the 
Me esters were used) neither Kt>80< nor the Ag salts with EtI gave satisfactory re- 
sults; they were, however, easily obtained with ahs KlOH and coned H>SO.j; why, 
with the same reagents, Bariscli (J. prakt. Gum. 20, 1S4(IS79)) found that the labile 
PhCHiCBrCOjH gave the stable acid and its ester, v. A. and S. are unable to explain. 
In every case the acid was boiled 2-3 lirs. with 5 parts abs. ale. and 0.5 part coned. 
H2SO4, freed from ale. by distn., treated with H?0, taken up in Kt-O, shaken with soda 
and with H 2 0, dried with CaCl ; , evapd. and treated 0.5 hr. at 40-50° with dry air. 
Below are given, resp., the b. p., dj, n for a, D, P and y at t° and E- for a, D, p - a 
an<j y — a (the last two in %) for the different halogeuatcd cinnamic esters: a Cl 
(Et ester): trans, 188-90°, 1.1823, 1.50903, 1.57650, 1.59801, — at 13.4°, 1.56, 
1.67, 63, — ; cis, b n 169-70°, 1.1651, 1.54840, 1.55440, 1.57163, 1.58769 at 12. 1 c , 1.13, 
1.19,60,68. a-Br (Kt ester): trails, bjs, IS2-3.5, 1.4008, 1.58358, 1 59114, 1.61281, 
1.63425, at 14.4°, 1.20, 1.30, 84. 90; cis, bs,i 175°, 1.3675, 1.56657, 1.57310, 1.59100, - 
at 12.7°, 1,20, 1.27, 63,—. p-C\ (Me ester): trans, b,,. 5 113-4'', 1.2248, 1.57119, 
1 57810, 1,59791, 1.61671 at 21.4°, 1.16, 1 24. 69, 79; cis, b e . 6 90-7°, 1.1932. 1.54878, 
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1,55457, 1.57094, 1.585(36 at 26.5°, 0.97, 1.02, 47, 52. 0-Br (Me ester): trails, b,., 
122°, 1.4520, 1.58636, 1.59338, 1.61319, 1.63175 at 20.2“, 1.04, 1.10, 61, 69; cis, b,., 
110-1°; 1.3836, 1.55560, 1.56124, 1.578§6, — at 70.8°, 1.13, 1.17, 51, — . 0-Br (Et 
ester): trans, b u 167“, 1.4044, 1.57749, 1.58405, 1.60278, 1.61990 at 10.1°, 0.94, 1.00, 
59, 64; cis, b u 146“, 1.3818, 1.56190, 1.56761, 1.58393, 1.59886 at 10.1”, 0.79, 0.83, 
43, 48. a-I (Me ester): trans, b«. M 132-3“, 1.6679, 1.62427, 1.63298, 1.65783,— at 
20.5“, 0.94, 1.01,66,—. a, 0-C1, (Me ester): trans, b„., 121“, 1.3053, 1.55640, 1.56202, 
1.57762,— at 23°, 0.69. 0.73, 40, — ; cis, b„., 113“, 1.3042, 1.55871, 1.56445, 1.58055,— 
at 18.75°, 0.80, 0.84, 44,—. «,0-Br, (Me ester): trans, bn-! 138“, 1.6607, 1.56723, 
1.57295, 1.58910,— at 75.0“, 0.67, 0.69, 37, — ; cis, b«., 124“, 1.7199, 1.59330, 1.59965, 
1.61759, — at 20.6°, 0.70, 0.73, 43, — . A comparison of the above values with those 
for the trans- and cw-forms of PhCH ; CHCOjEt and PhCMe: CHCOjMe, Jrans-PhCH :- 
CMeCOtEt and trans - PhCMe :CMeCOiEt shows that Cl exerts about the same in- 
fluence, both in the a- and in the 0-position, as Me as a disturbing substituent, in 
conformity with earlier observations; 0-substituted derivs. of PhCHtCHCOjH, there- 
fore, regularly have lower exaltations than the a-derivs. The entrance of a Cl atom 
in the a-position does not change the exaltation in the dispersive power of the stable 
or of the labile esters, although a decrease would be expected, but it has been frequently 
observed that the dispersion of optically exalted compds. is less influenced than the 
refraction by disturbing substituents. In general the halogens make their disturbing 
influence more strongly felt with increase in their at. wt. although this is shown strik- 
ingly only for I, for while the trans - Br compds. have somewhat smaller exaltations than 
the corresponding Cl compds. in the cis-esters these differences disappear and in fact 
are almost reversed. However, the E2 values of cis-PhCBr:CHCO:Mc cannot be 
compared directly with those for the Cl compd., as the former were detd. at a higher 
temp, and by analogy about 0.2 must be subtracted from the values for the refraction 
The entrance of 2 halogen atoms into the conjugated system exercizes as strong an 
influence as the entrance of 2 Me groups; in the cir-compds. this is less well marked, 
The main question, as to wether the configuration of any given deriv. of PhCH : CHCOd l 
can be detd. from its specific exaltations, must be answered in the negative. While 
in the case of compds. previously examd. the exaltations of the //unr-forms are regularly 
greater than those of the m-dcrivs this is usually but not always true for the halogenated 
esters. * Likewise the /rans-forms usually but not always have higher indexes of re- 
fraction. As regards densities the only case hitherto known in which the franr-form 
does not have a higher value is that of the two PhCH : CHCOjEt, for which Bnilil 
found {Z. pkysik. Chem. 21,392 (1890))df 1.649 and 1.648 for the trans- and cis-forms 
resp. Believing that his sample of the allo< ster, which had been prepd. by Ucbcnnami 
from the Ag salt and EtI, might have been impure, v. A. and S. likewise prepd. it by 
L.’s method and obtained the following consts., fully confirming B.'s observations 
bn 125°, dj 1,4 1.1569, dj 3 1.049, n 1.54110. 1.54833, 1.56598, 1.58243 fora, D, 0 ami 
y at 11.4°, E2 1.27, 1.35, 62. 71 for a, D, 0 - a and y — a. The freshly prepd. trans- 
ester b^ 158.5-9.0°, dj l,< 1 0566. Hence, Stocrmer's rule (b. p. of the Me esters) is 
the only one which thus far has been found to be without exception (19 cases) but 
the other consts. are not without value in helping to dct. configuration, for while they 
do not always follow the general rule, no case has yet been observed for any given 
pair of isomers in which more than two or these consts. deviate from the normal in 
their relation to each other. Chas. A. Rotnu.KR 

4,7-Dihydroxycoumarin. K G. Bauhr and F. Sciiodkr. Arch. Pharm. 259, 
53-9(1921). — This work was undertaken for the purpose of detg. the applicability 
of Hoesch's reaction (cf. C. A. 9, 2.541) to the esters of cyano fatty adds. It developed 
that NCCH t C0 2 Et condenses with resorcinol as expected, but that the ketimine of 
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Et dlhydroxybenzoylacetate cannot be isolated as such on account of the ease with 
which it suffers hydrolysis to the corresponding acid. The latter immediately loses 

H,0 and forms fimino-r-hyinxycoumarin, ^OCtHK ^'™^ ’, from which d, 7 - 

dihydroxycoumarin is obtained. A soln. of NCCHjCOjEt and resorcinol in dry EtjO 
treated with ZnCU and dry HC1 at the ordinary temp, for 7 or 8 days yields 4-imino-7 
hydrosycoumarin, pale red, microcryst. powder, m. 311° (decompn.). Boiling NaOH 
converts it into 4,7-dihydroxycoumarin, matted needles, m. 264° (decompn.), the con- 
stitution of which is seen in its conversion by KOH into 2,4-(HO) s C,HjAc, m. 143° 
CHiNi or MeiSOi changes 4,7-dihydroxycoumarin into 4 , 7 -dimellwxycoumarin, need 
les, m. 162°, while Ac 2 0 and NaOAc convert it into 4,y-diacdoxycoumarin, prisms, 

m. 145.5°. 4 -Anilino-y-hydroxycovmarin, pale brown need- 

0 — * — CO 

les, m, 176°. Coned. HNOj and H 2 SO< change 4,7-dihydroxycouraarin into 6,8(!)- 
dinUro- 4 , 7 -dihyiroxycoumarin, pale yellow needles, m. 240-76°, With Br in CC1 
S(>)-bromi>- 4 j-dihydroxycoumarin is formed, pale yellow leaflets, m. 127°. Reduction 
of 4,7-dihydroxycouraarin with Zn and HC1, nr Zn dust and glacial AcOH, yields in 
the presence of ale. 7 -hydroxydihydrocoutnarin, needles, m. 252° (decompn.) after dark- 
ening at 210°. In treating resorcinol with 2 mols. of NCCHiCChEt a product was 
obtained which yielded with NaOH a substance, CnH,O t , possibly formulated as follows: 
CH:C(OH) C(OH):CH 

1 1 

CO- 0 O CO' W. 0, E. 

The hemiterpenes. Andre Di-dosc. Rev. prod. chim. 24, 273-6, 307-10, 371-5 
11921) — General review of the chemistry of the hemiterpenes and especially of isoprene. 

A. P.-C. 

Addition reactions with nitrogen oxides. Heinrich Wieland. Introduction. 
Atm. 424 , 71—1(1921); cf. Ann. 328, 154 ; 329, 225; 340, 63. I. The addition of 
NjO, and N,0, to unsaturated compounds- Heinrich Wieland and Ewald BlO- 
mich. Ibid 75-91. — Stilbene pseudonitrosite, (OjXCHPhCHPhhNsOz, prepd. bypassing 
NO-rich gases (from As and HNOs, d. 1.23) into 10 g. stilbene in 350 cc. EtjO, for 2-3 
hrs., and extg. the product with about 40 cc. Me.CO, fine needles, m. 132°. It gives 
the I-iebermann reaction with PhOH and H ; SO,. Boiling ale. decomps, it into stil- 
bene and N 1 O 1 . Boiled with AcOH, it decomps. into stilbene and NjOj, in part and 
in part into a raixt. of equal parts of a- and d-l'h,C;H,(NO.,);. Besides this reaction, 
a 2nd occurs, in which HiO reacts with the pseudonitrosite to form BzH, PhCHiNOi 
and NiO. With ale. KOH, a-nitrostilbenc (Bcr. 37, 4509) is formed. Phenylbromo- 
nitromethane, C;H,BrO-N, was prepd. by adding 500 cc. satd. Br-HiO with 22.7 g. 
aa'-PhCHjNOiNa. pale yellow oil, b,„ 122°, b„ 131°. A by-product is a.fi.y-tripkenyl- 
isoxazote (C. A. 5, 3270). Shaken with mol. Ag, about 13% of dipbenyldinilroethane is 
formed, needles, m. 225°. Cyclohexene pseudonitrosite, CuH-oOsNi, (Baeyer, Ann. 
278 , 110), needles, m. 145°. MeOH-KOH decomps. it into HiOsNi and nitrocyclo- 
hrxene, C«H*OjN, pale yellow oil, !>,, 100°. Reduction with Zn dust in 90% AcOH 
gave NHj and cyclohexanone oxime (besides cyclohexanone). The action of NO 
upon CmHio in a mixt. of C«H| and gasoline gave principally CioH s , with CnHiN^NOi 
as a by-product. A pure pseudonitrosite was not isolated. The action of NO* upon 
dibenzalacetone gives a dinitrile, ChHhOcNj, decomps. 127-9°. Ihe yield is small. 
MeOH-NH, decomps. it into BzH and PhCH:CHCOCH,NOi (Harries, Ann. 319 , 
254), besides NH.NO.. The action of MeOH-KOH leads to another decompn,, in 
which PhCHiCHNOi, PhCH:CHCO!lI and NH,NO ( are formed. D. Nitrosites 
of the terpinenes, Heinrich Wieland and Fritz Reindbl. Ibid 92-9.— In an 
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attempt; to det. the structure of tcrpinene nitrosite, the product was reduced in Et 2 0 
suspension by H 2 , with Pd black as catalyzer. During the reduction about 25% 
of the N was split off as NH S . The reciuccd product was shaken out of the Et 2 0 with 
IICl, but the products (a inixt. of a monoamine and a diamine) could not be sepd. 
by fractional distn. Treated with BzCl. two products were obtained; Dibenzoyl- 
i, 2 ’duimint)hexahydrocymeve (I), fine needles from ale., in. 165°. A second product 
obtained by extg. the base with HCl and treating with BzCl, proved to be the hydro- 
chloride of the monobenzoyl derivative (II), fine needles, m. 290°. The constitution of 
the nitrosite is, therefore, probably (III). W. and R. believe this explains all the reac- 
tions of the compd. 

NH 

CHj.CMe(NHBz) .CHNHBz CH 2 .CMc(XH 2 .HCl).CHXHBzCHj.CMe(NO0. C< ' 

I II II I ° 

CH 2 .CH(CIIMe,).CH> ClKCH(CHMe 2 ) - CH, CH 2 .C(CHMe 2 ) : CH 

1 II III 

III. Addition of the higher nitrogen oxides to the triple carbon linking. Heinrich 
WlELAND and Ewald BlOmich. Ibid 10t>— G. — The addition of N 2 0< to 3 g. PhC : Cll 
inamixt. of Et 2 0 and gasoline till the gain in wt. was 4 g., gave 1.5 to 2 g. phenyldi- 
nitroethylene, PhC(XO : ):CHNO.>, large, golden yellow needles, m. «S1 decomp, about 
100°. Coned. H ; SOi gives a brown soln., from which H s O ppts. the compd. unchanged, 
Alkali decomps, the product into PliCX, carbonate and nitrite. The work of Schmidt 
on the addition of X 2 Oi to tolano is confirmed (Her. 34, 520); the red by-product is a 
dinitrodiphenylacetylene, CiJROtX:. m. 23-1°. Even when the dinitrostilbenes arc 
reduced by H> and 1M. part of tin* X is split off as XHj. One of the products of tin 
reduction is desoxybenzoin oxime, in. OS 0 . The action of ale. KOH upon the dinitro- 
stilbenes leads to the formation of a-iiitro-p-meth'ixystilbenc, CijHuOjX, sepd by soln. in 
MeOH, yellow prisms, in. SS-0°, and a-n i trade sox yhe n zo in acetal, CuHuOiX, long 
needles, m. 202-3°. IV. The constitution of furoxan iglyoxime peroxide). Heinrich 
Wieland. Ibid 107-10.— W. discusses Green’s formulation [C. A. 7, 1353, 3119, 
and defends his own (C. A 4, 31'. *9; 3, 2935). PhC Cl f and Wh give a phcnylfuruxan. 
which m. 1 Ox J (deeompu.'. Recrystd. from Md'll, Kt.O. Crib and CdU-xnsolim-, 
it m. 80-7 5 (School, Her. 23, 3501). The higher melting form is also formed as tin 
1st product of the oxidation of phenylgiyoxime with NO*. The chcui. identity of flu 
2 is shown by their transformation by X’a.CO ; into pfienoxyfura/.au. The labile isotm r 
may have the structure of an intramol. bisnitroso compd. H), in the sense used !*v 
Green; 

PhC CH 

PhC—^CH • ! . PhC - CH 

j / ( >\ \ i ' {) I I 

I / • ! " / h ft 

X — ( i * X X N -0- -X:0 

I II III 

They may also represent an isomerism lietwccn II and III. These 2 formulas ate 
different expressions for the same compd. C. J. \V»;si 

Influence of constitution upon the rotatory power of optically active organic com- 
pounds. H. Uupb XIII. The absorption spectra of several optically active com- 
pounds. AtPRiii) KrETHi.ow ami Kari. Eanc;bi<;in*. Univ. Basel. Ann. 423, 325 !•» 
(1921); ef. C. A. 15, 501. Tin- investigation of 33 substances shows that tln-ie is 
apparently no parallelism Ix-tween anomalous rotation dispersion and the selective 
spectral absorption of a compd In only 3 of the compds. examd. was there po^me 
evidence of anomaly of the. rotation dispersion with selective light absorption. 
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these, 2 were colorless (menthyl diphenylmethylacetoacetate, and menthyl phenyl- 
benzoylacetate) and only 1 is pale yellow (diphenylmethylenecamphor). It is. doubt- 
ful whether Cotton's phenomenon is present in these cases, for even with these compds, 
there is hardly a true selective absorption hut simply the beginning, for the curve 
is continuous and simpiy shows a flattening between 344 and 410 nn- The results 
are shown in curves. C. J. West 


Piperitone. I. The occurrence, isolation and characterization of piperitone. 
John Read and Henry George Smith. Univ. Sydney. J. Chem. Soc. 119, 779-89 
(1921); cf. Smith and Penfold, C. A. 15, 572.- Piperitone occurs in largest 
amts, in the oil of Eucalyptus divei, “broad leaved peppermint." The yield 
of oil from the green leaves and twigs amounts to as much as 4% and when 
the distn. is continued for about 8 hrs., the resulting oil may contain up to 40% of 
piperitone. Cineole is not an abundant constituent of oils containing piperitone, 
Piperitone is isolated by fractional distn. at atm. pressure, followed by treatment with 
NaHSOs. dl'Piperitone hydroxylumino-oxime, C.H.fb.V, small needles from EtOH 
containing a little Et s O, m. 109-70°. It reduced I-'ehling soln. and gave a blue color 
when boiled in ale. with HgO. A soln. in alc.-CIlClj gave a bright bluish green color 
with a trace of Br, changing to emerald-green upon the addition of more Br. If ex- 
actly 1 mol. NHiOH is used, the oxime results, CidhrOX, prisms from light petroleum, 
m. 110-1°. Semicarbamte, CuHuOXi. minute crystals, m. 219-20°. Btniylidene- 
dl-pipcritonc, C,oH„0:CHPh. by adding 1 g. Xa in ,50 cc. litOIl to 25 g. piperitone 
and 17.5 g. Bzll in 00 cc. ale , neutralizing with H : SO, after 3-4 days and extg. with 
EtjO, pale yellow prisms from McOH or Ktt IH with pronounced luster and transparency, 
m. 01°, b» 245-58°, o(100), 5(010), c(o0l). m(110); a:i:c::0.9331 ; 1 : — . ^ - 72* 
3(1', A 15%. HBr-AcOH soln. gave a dark red soln. but the compd. is pptd. unchanged 
after several hrs. by HA With Mil Oil, hnzylidcne-dl-piperilom oxime results, 
HON:CioH M :CHPh.HA rosets of small needles from MeOH, softens 99°, m. 130- 
j -o C. J. West 

Camphane series. XXXIX. /> Aminophenylaminocamphor (camphoryl-p-phenyl- 
eoediaminei. Martin Onslow Burster and William Bristow Savillb. Royal 
Institution. J . Chon. Soc. 119, 789- 98: Mil; cf. C. A. 14, 2915,-Phenylamino- 
camphor (A) develops a characteristic intense clicrry-red color with coned. HNOi, 
which fades to a pale brown in a few brs. Hydrochloride, Ci.Hv.OX ilC!, decomps. 
199°. Acetate, C„HuO-X, in. 104°, («I D -35.3’ Dinitro deritalm, C, s H,iOiN., 
by adding 10 cc. 11X0 3 to 5 g. A in 10 cc. AcOH, with a color change from purple through 
green to brown, orange crystals, m. 191° (from ale), 204' (from Mc;CO), (a]„-120.i . 
Phcnylnitrosoaminocainphor (B) (('■ A 3, 2801), needles, in. ,4 (not S0-1 ), la] D 
changes from -3.6° to 6.5° in 2 hrs. X-Phcyh„mphori,mde ox, me, C t H„ C(:XOH).- 


NPh.CO, by adding 5 g. B in small portions to 1.3 g. KOH in 2 g. H,0 and 8 cc. ale.; 

diln. with 40 cc. H : () pptd. 0.4 g. plicnyliminocainphor. and neutralizing with AcOH 
gave the oxime, minute, thread-like needles, m. 155°, |o>]„ 247.6°. The ale. sold, 
gives an intense red color with FcCI.,. Boded with HC1 lor 2 hrs camphoric acid is 
formed, besides PliNlI. and XH-Oll. Benzoate, m. 1„", [o]„ 1224 When g. 
B in 70 cc. glacial AcOH is treated with a mixt. oi 7 g. 70%, HNOs and 10 cc. gacia 
AcOH, and the product extd. with light petroleum, the residue is P -mt,ophe„ylmtn- 
soamtnocamphor (C), Cull, AN.. pale straw-colored needles from Me, CO, decomp. 
158°, [«)„ 35°. The o-dcri, ■alive (D) is found in the ext., minute, transparent straw- 
colored prisms, dccomp. 122°, [a] D 114.9°. Mixts. m. between 1— an ■ 
o-compd. may be extd. from such mixts. by extg. with cold C.H, and pptg. the mo 
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sol. isomer with an equal vol. ol cold petroleum. Reduced with Na in ale.; C pvts 
p-nUrephenyliminocamphor, Ci.H 18 Q,Ni, yellow crystals, m. 136', [a) D 372.4'. o- 
Derimtm, lustrous yellow plates, m. 142°, [ol,, 109.4°. A mixt. of the 2 in equal 
parts m. 122 °, and is not changed by crystn. from ale. The p-deriv. is readily hydrolyzed 
by AcOH, the o-deriv. less readily. p-Acctylaminopkenylaminocamphor, CisHmOiN,, 
is prepd. by reducing the imino deriv. with Zn dust, m. 167°, [o] D 87.5°. On heating 
20 g. with 100 cc. ale. and 100 cc. coned. HC1 for 3 hrs., p-aminophenylaminocamphor 
dihydrochloride, Ci,H;eON*.2HCl, is obtained as lustrous needles, decomp. 190°. The 
free base (E), pale brown crystals, m. 100°, ]a]„ 951°. Benzoate, m. 206°. Cam- 
phorylaminophenylminocamphor, CaH»0,Ni, from E and eamphorquinone in ale., 
dense, spherical nodules, m. 234°, |a) D in CHC1, 1641°, in CsH s N 1990°; therefore, 
|M] d 6663° and 8079°. p-Nitrobcnxneazvphcnylaminocamphor, CwHmOiN,, from 
p-ChNCjHiNiCl and A, vermillion leaflets with gold reflex, m. 207-9°; dark red prisms 
sep. from Me-CO. p-Siilfobenzenenzophenytaminocamphor, CttH;,0,N,S, deep red 
needles whioli become purple in sunlight, intumesee at 235°. It crysts. with 1 EtOH; 
a portion indissolved after continued treatment with boiling water is dark 
purple, intumesces 263°. The dry substance has a sternutatory effect. The 
ale. soln. gives an intense carmine color with HC1. p.p-Diphenyknebisatophenyl- 
aminocamphor , ChH„ 0*N#, brown, m. 241°. Ale. HC1 gives an intense blue color. 
p-Sulfobenseneazonaphlhyhminocamphor, C-jH.jO.N'iS, dark green crystals, which 
contain 1.5 AcOH, m. 213°. Rubbed on glass, the green crystals leave a violet stain. 
4 -Amino-i-naphthyhminocamphor ( camphoryl-i,4-naphthylenediamine ), Ci.HmON,, by 
reducing the azo compd. with dil. ale. KOH, isolated as the hydrochloride, hard nodules, 
Camphoryl-I'amirwnaphthyl- 4 -imnwcamphor . brick-red, m. 195°, (a] D in CHClj 1680°, in 
CiHiN 203 T; therefore, lM] 0 7GS8 C and ii'JGl °. C. J. Wrst 

Some nitronic derivatives. L. Alessandri. R. 1st. Studi Sup. Florence. Cazz 
ckim. ital. 51, I, 75-80(1921). — Owing to the recent publications by Semper and I.ich- 
teostadt ( C . A. 13, 590) and by Staudiuger and Mi esc her (C\ .1. 14, 1971) involving 
in part the nitronic derivs. obtained by Angcli, Mancini and Alessandri (C. A. 5, 
3403) and by Alessandri (C. A. 9, 1040), A. is now publishing additional results 
S. ajid L. confirmed and extended A.’s results by finding 4 isomers for MeC«H,C- 
Ph:NOH. They failed to observe llut the (J-Me deriv , PhC:N.OMc, heated in the 
air in an open test-tube at the m p., decotnp. violently, giving a luminous flame, but 
is not decompd. by prolonged exposure to light; the .Y-Mc deriv. is easily dccompd 
by light. This influence of light on the .Y-dcrivs. was fully studied by Angcli, A. ami 
Pegna (C. A. 4, 2457) and by A. (('. .4. 4, 270). After completing his military 
service A. extended the study of the influence of heat. He found that the .Y l’li 
deriv. PhCH:N(:0)Ph heated as the O-deriv. above undergoes an analogous dccoinpu , 
giving a luminous flame and an oily residue from which BzNHPh crysts. The corres- 
ponding derivs. of anisaldoximc and saltcylaldoximc behave similarly and give tin 
corresponding anilides. These and other results had been obtained when S. and M s 
paper appeared giving these results, but in which they had overlooked A.’s former results. 
The earlier work on the hydroxylarnines and the nitrones derived from it by oxidation, 
in which it was found that PhjCH.Nf’OH jPh gives a product with 2 H atoms 
which Staudinger has alleged to l>e the .Y-Ph deriv. of benzophenonc oxime iAi 
(diphenyl-A r -phenylnitrone), PhjC: N(:0)Ph, was then extended. If this is tin- 
constitution of the above product then it should give PbjCO and PhNO on oxida- 
tion with CrOj and PhiClIXIlPh on reduction with Al-Hg, but this was not suece-*- 
ful. Reduction of PhCH:N(:0)I'h with Zn + NH,C1 gives PhCH:NPh ami A 
to behave similarly should give PhjC:NPh (B), m. 116*. Instead of tin- A 
actually gave a compd. (C) m. S.V. Assuming that C is a mol. addition compd. 
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between B and another product of further reduction (benzohydrylphenylamine (D*)) 
A. prepd. B and D a$id on crystg. them together obtained the compd. C. Ftom this 
it is concluded that S.’s formula for A is satisfactory and that this on reduction 
with Zn 4* NHiCl gives the addition product just described by the mol. addition 
of 2 stages in the reduction. C represents a new type of addition compd. for these 
compds. A. has now shown that the product previously obtained ( C . A. 

9, 1045) on oxidizing PhCHN(OH)CH,Ph is Ph 2 CHN(:0):CHPh (E). In prepg. 
a quantity of E the Ph 2 C : N ( : 0) CH 2 Ph was found in the mother liquors. It was pre- 
viously found that E on treatment with EtMgl gave an orange-yellow oil, which did 
not cryst. Suspecting that this was due to the greater oxidizing power of EtMgl 
A. used PhMgBr instead and obtained a yellowish oil from which the expected (Ph 2 CH) 2 - 
NOH (F) did not cryst. but Ph 2 C : N ( : O) CH Ph 2 (G) instead. Hydrolysis of F with 
HC1 did not give results significant for the constitution but reduction with Hg-Al 
readily gave the known (Ph 2 CH) 2 NH. That- G is really formed by the oxidation of 
the m ain reaction product was shown by oxidizing the orange oil remaining with HgO 
by which much more E was obtained. For reasons given A. believes that the orange 
oil is PhtCHN(:0)CHPh 2 and that for this reason F could not be obtained cryst. 
Other expts. at lower temps, with other oxidizing agents and reagents may permit A. 
to isolate and identify some of these intermediate compds. and complete the study of 
these reactions. Finely powdered A was suspended in much Et 2 0 and treated with 
an equal wt. of NH 4 C1 in HjO. To this small amts, of Zn dust were added with agita- 
tion. The mixt. was cooled uuder the tap if it became warm and finally the Et 2 0 
soln. was sepd. and on evapn. deposited crystals of C. 5 g. of PhC^:N(:0)CH 2 Ph, 
m. 82°, treated with 1 mol. PhMgBr, by the method previously described (C. A . 5 , 
3403), gave on evapg. the Et 2 0 containing the benzohydryl-£-hydroxylamine, m. 105®, 
a gray residue which in CHOI* was treated with HgO in such an amt. as left a little 
excess even after heating a while on the H 2 0 bath. The filtrate freed from solvents 
gave a residue from which 2.6 g. PhCH:N(:0)CHPhj (H), m. 159°, crystd. Two 
g. finely powdered dry H were nearly dissolved in abs. Et 2 0 under a condenser and the 
soln. was treated rapidly with 0.25 g. Mg in an E**0 soln. of 1.64 g. PhBr. The mixt. 
was boiled on the HjO bath. The next day H 2 0 was gradually added and the flocks 
sepd. were taken up in EtjO and G was finally sepd. as colorless refractive crystals, m. 
163-4°. Details concerning the reduction of G and the oxidation of the yellow oil 
are also given. E. J. Witzkmann 

The constitution of phenolphthalein. F. Consonno and C. Apostolo. R. 
Polytecnico, Turin. Gazz. chint . ital. 51 , I, 50—4(1921). There is still discussion as 
to whether a benzenoid or quinonaid structure should be assigned to phenolphthalein (A) . 
Baeyer decided for the benzenoid form in 1880 but Oddo reinvestigated it by detg. the 
behavior of A on copulation with diazonium compds. at 0°. From this work since 
azoic groupe were introduced O. confirmed B.’s formula but pointed out that it was 
barely possible that the 2 azoic groups entered into 1 nucleus in the quinonoid form as 
in I. C. and A. wished to find conditions under which the formation of I would be 
impossible and selected dichlorophenolphthalein (B) for this purpose, which was ob- 



tained by condensing ^ClC*H 4 OH with phthaiic anhydride: straw-colored solid, an 



2862 


Chemical Abstracts 


Vol. 15 


98°. B condensed with p-MeCtHMCl gave p-tolylazodich!orophenolphthalein (II). 
The result of this copulation shows that phenolphthalein and its salts have the quinonoid 
formula. E. j Witzrmann 

Use of aluminium chloride and ferric chloride in the preparation of phenolphthalein. 
Charles Frederick Ward. Univ. Coll., Nottingham. J. Chtm. Soc. 119, 850-2 
(1921).— Anhydrous A1CU gives an improved yield of phenolphthalein when the C,H ( - 
(CO)iO and AlCUare in mol. proportions and the PhOH is in slight excess. The pro- 
duct is clean and easily purified. Anhydrous FeCh is not so satisfactory, the yields 
being poor and the product more difficult to purify. Ac,0 has no action as a condensing 
agent in this reaction. Since ZnCl. gives a better yield than AlClj (C. A. 15, 1966) 
this work was discontinued. Q j 

Synthesis of mono- or dibasic acids by the action of malonic acid on substituted 
benrohydrols. Leon Baillon. .Inn. chint, 15, 61-108(1921).— By heating 10 g 
of (p-MeOC(Ht)CH PhOH with 12 g. of GHj(CO-H)i on the water bath for 2 hours, 
extg. with warm NaOH, filtering and acidifying, 12 g. of p-methoxy-0, 0-diphenyl- 
isosuccinic acid are obtained, white needles from boiling H-O, easily sol. in EtOH, C,H, 
and EtiO, almost insol. in petr. ether, becoming opaque at 100-5°, m. 178° (decompu,), 
Silver salt, white flocks; sodium salt, white micronecdlcs from dil. KtOH; calcium salt 
brilliant white crystals, slightly sol. in lioiling H.O; barium salt, white microcrystals 
slightly sol. in boiling HsO; magnesium salt; lead salt, almost insol. in boiling 
H,0. On heating for 15 mins, to ISO 200°, the acid loses COi and forms 
(p-MeOC^HdCHPhCHjCO-H (Fosse, Compt. rend. 1905, 614), insol. in petr. ether, 
sol. in EtOH, white prisms from a mist, of petr. ether and CiH«, in. 123-5°; silver salt. 
Equal parts of (p-McOC«H,)(o-MeC«H.)CHO!l and CH,(CO.H)j heated on the water 
bath for 1.5 hrs. give, after sola, in NaOH, acidifying, and recrystg. from C|H, with 
a little EtOH, small white crystals of p-methoxy-li,3-plienyl-o-Myliscisuccinic acid.m. 
191° (decompn.). Salts: silver, white flocks; sodium, brilliant white crystals; calcium, 
barium, small white crystals; magnesium, brilliant needles; lead. By heating this acid 
to 180-210°, or by heating the reaction rnixt to 150-80°, CO- is evolved and p-melli- 
oxy-d.B-pkenyl-o-tolylpropicmicacid is formed, large colorless crystals from C,H, and 
petr. ether, tn. 101-2°; silver salt, white flocculcnt ppt. Similarly, p-niethoxy-, 1 ,, 1 - 
phenyl- p-tolylisosuccinic acid, sol. in Kt ; 0 and warm KtOH, insol. in petr. ether, very 
small white needles from hot KtOH, m. 195 (has of CO,). Salts: silver , pulverulent 
white ppt. ; sodium; calcium; barium, white cryst. ppt. ; magnesium, fine brilliant needles; 
lead; white flocks, almost insol. in 11,0. By heating the reaction mist, to 160-98°. 
or by heating the acid to 180-210°, CO, is evolved ami p-mclhoxy-B,ti-phmyl-p-tolyl- 
propionic acid is formed, sol. in KtOH and C<Hi. insol. in i>etr. ether, transparent need- 
les, m. 140-2°; silver salt, gelatinous ppt. collecting into white flocks. p-M ethoxy- d,p- 
phenyl-a-naphlhylisosuccinic acid, sol. in KtOH and KtiO, slightly sol. in C t Hi and 
petr. ether, white prisms, m about 100°, solidifies, loses CO, and m. again 146°. Heated 
to const, wt. at 95”. the crystals become opaque and m. 146°. * Suits: silver, white 
flocculent ppt.; sodium, silvery leaflets; calcium; barium: magnesium, white needles; 
lead. On heating the above acid to 180', Co, is evolved and p methoxy-0,0-phcnyl-o- 
napbhylpropionic acid is formed, sol. in KtOH and C.H',. white needles, m. 116 7 4 
silver salt, white flocculent ppt. The follow ing at els were prepd. by the action of C ! h- 
(CO,H)j on 3,4-dimcthoxybenznhydrnls’ ]. f dimethaxy-d.li-diphenylisusiucimc acid, very 
sol. in EtiO and EtOH, slightly sol. in C t H«, insol. in jxetr. ether, brilliant white crystals, 
m, 165° and loses COj. Salts: silver, white ppt. fuming to reddish brown in the light; 
sodium, brilliant crystals; calcium; barium; magnesium, white crystals; lend. Healing 
to 160-80° gives J,4-dimethoxy-fl,ff-diphcnyIpropionie. acid, sol. in KtOH, CJb.are! 
EtA slightly sol. in petr. ether, in. after drying 109-11°. Silver salt, white flocculent 
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ppt. 3 d-Dimetkoxy-fi, fs-phenyl-o 4 olyli$osuccinic add, very sol. in BtOH, slightly sol. 
in EtjO, CgHg and patr. ether, small white crystals, m. 177° with loss of CO*.- Salts : 
silver, white flocculent ppt.; sodium; calcium; magnesium, white crystals; barium; 
lead, white flocculent ppt. 34-Dimetkoxy-f),(}-phenyl-o-lolyIpropionic acid, from the 
above acid by heating to 180-200 large colorless prisms from CgHg and petr. ether, 
sol. in EtOH, m. 113-4°; silver salt. 34-Dimethoxy-fi,$-phenyl-p-tolylisosuccinic acid, 
sol. in EtOH and EtjO, almost insol. in petr. ether, silky needles, m. 185° with loss 
of CO?; silver, white flocculent ppt. soon changing to brown in the light; the acid on 
beating to 190-200° loses CO 2 and forms 3,4-dimethoxy-(l,($~phenyl-p-tolylpropionic 
add, sol. in EtOH and CgHg, insol. in petr. ether, silky white needles, m. 135-6°. 3,4 - 


Dimethoxy~Q,(i-phenyl-a-naphthylisosuccinic acid, very sol. in EtOH and EtjO, very 
slightly sol. in CgHg and petr. ether, white silky needles, m. 144° with loss of C0 2 , 
forming 3,4-dimethoxy-P,(i-phenyi-a-nap)Uhylpropionic acid, sol. in EtOH and CgHg, 
colorless crystals, m. 147-8°. The following acids were prepd. from 3,4-methylene- 
dioxybenzohydrols: 34-methylencdioxy~Q,Q-diphenyUsosuccinic add, difficultly sol in 
CgH« and petr. ether, slightly sol. in hot H 2 0 and easily sol. in EtjO and EtOH, small 
white needles from dil. EtOH, in. 141° with loss of COj, forming 3 4-methylenedioxy- 
diphenylpropionic add, easily sol in C 6 H 6 and warm EtOII, slightly sol. in Et 2 0, bril- 
liant needles, m. 155-6°; silver salt, white flocculent ppt. 34-Melhylenedioxy-p ,0- 
pkenyl-odolylisos uccin ic add, very sol. in EtOH and Et 2 0, difficultly sol in CgHg, 
almost insol in petr. ether, while crystals, m. 183° with loss of CO 2 , forming 34-methy* 


lenedioxy-p,&-phenyl-o-tolylpropionic add, sol in EtOH and CgHg, slightly sol. in Et 2 0 
and petr. ether, brilliant prisms, m. 138° after drying for 1 hr. at 100°, then solidi- 
fies and m. 145-7°. 3,4-Melhylenedioxy-p,8-pkenyl-p-tolylisosuccinic add, very sol 
in Et 2 0 and EtOH, difficultly sol in CgHg and petroleum ether, needles, m. 180° with 
loss of COj, giving 3,4-methylencdioxy-/3,^-phenyl-p-tolylpropionic acid, m. 161° (Fosse, 
loc. cit.). 3,4-Melhyknediox\’‘ft,d-phen\i-a'naphikyUsosuccinic acid, difficultly sol. in 

CgHg and petr. ether, white crystals from hot CgHg with a few drops of AcOH, m. 185° 
with loss of C0 2 , and resolidifies, m. again 205-6°, which is the m. p. of 34-methylene- 
dioxy-fi, 0-phenyl- a-naphlhyl propionic acid, slightly sol. in EtOH, EtjO and C 8 H B , small 
white needles. Silver salt, white flocks. The following acids were derived from p - 
dimethylaininobenzohydrols: p-dimeth yla m i no- d, 3-d 1 phe nylisos uccin k add, slightly sol 
in CgHg, petr. ether, Et-0 and cold EtOH, more sol. in boiling EtOH, white needles, 
m. 124°, forming a pasty mass which evolves CO- and solidifies; silver salt, white flocks 
becoming brown in the light. p-Dimelhylamino-0,0-diphenylpropionic acid, by heating 
the above acid to 150-70°, brilliant white needles, slightly sol. in EtjO, rather sol 
in EtOH and warm CgHg. m. 184-5°. Silver salt, white flocculent ppt. becoming 
black in the air. p-Dimclhylamino-W-phenyl-o-lolylisos uccinic acid, almost insol. m 
CgHg and petr. ether, slightly sol. in EtjO and cold EtOH, brilliant white crystals, 
m. 183° with loss of COs silver salt, white gelatinous ppt., becoming brown in the light 
On heating the above acid alone, or heating the reaction mixt. from which it is formed 
with AcOH, p4imethyUmino-#,d-phcnyl-o-toly!propionic add is formed, slightly sol. 
in EtjO and petroleum ether, sol. in warm EtOH and C 6 H 5 , large colorless crysta s 
from EtOH, m. 158-60°. Silver salt, flocculent white ppt. becoming gray in the hg . 

p-mmethykmino^.Q-phenyl-p-tolylisosuccink acid, difficultly sol in CgHg and 1 pe . 

ethef, slightly sol in cold EtOH and in EtjO. small white needles from hot EtOH, 
m. 193° with loss of OV, silver salt , white ppt., soon becoming brown m the : hg . 
On heating to 160-198°, the acid loses COj and forms p^methylamino^,^^ 
p-tolylpropionic-acid, slightly sol in EtjO. easily sol. in EtOH and warm CgHg, b ian 
white crystals, m. 173-5°; silver salt, white flocculent ppt., becoming brown in the air 

aad ' msol ‘ ,n 6 8 a 
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petr. ether, slightly sol. in cold EtOH and Et»O f small white needles from boiling EtOH, 
m. 172“ with loss of CO* and solidifying, m. again 185®, which is the m. p. of £-di- 
methylammo-^,i3-phenyl-a-naphthylpropionic acid (Fosse, loc. of.), sol. in warm 
EtOH and C«Hj, slightly sol. in Et*0 and petr. ether, white crystals, with a pink tint, 
m. 183-5°, silver salt, white ppt. rapidly turning brown. p-Dimct hylamino-p, fi-phenyl- 
p~nilrophenylpropionxc acid, insol. in petroleum ether, slightly sol. in EtjO, easily sol. 
in warm C*H 8 and EtOH, golden yellow prisms, m. 179-80°; rifwr salt, yellow flocculent 
ppt., becoming greenish brown in the light; methyl ester , orange-yellow prisms, m. 
91-2°; chloroplatinate of methyl ester; ethyl ester; chloroplatinate of ethyl ester, p- 
methylamino-p.p-phenyl-m'nitrophenylpropionie acid, golden yellow prisms from EtOH, 
m. 143-5°; silver salt, light yellow flocculent ppt., becoming greenish brown in the 
light; methyl ester; chloroplatinate of methyl ester; ethyl ester, yellow prisms, m. 67-8°; 
chloroplatinate of ethyl ester. M. R. Schmidt 

Separation of the ff-naphthylamincmonosulfonic acids. Giorgio Renato Levi. 
Giorn. chim. ind. applicates 3, 97-101(1921). — In his expts. L. prepd. /3-CtoH»NHi by 
heating 5 parts 0 -naphthol, 2 parts (NH«)iSOi and 10 parts 20% Ag aq. NH 4 OH in 
an autoclave, bringing to 150° during 4 hrs. and maintaining at this temp, for 6 hrs. 
with const, agitation. The sulfonation was carried out directly upon the product 
without previous distn. The sulfonation product contained 35% of the 2,8-CmH*- 
(NHi)SOiH and 65% of the 2,5- (mixed with the 2,6- and the 2,7-) acids. L. devized 
a method of sepg. the 2,8- from the 2,5- mixed with 2,6- and 2,7- acids. His method 
consisted in dissolving the mixed acids in N NaOH and pptg. the soln. fractionally 
with N HtSO<. The acid was introduced slowly, about 7* hr., and the ppt. still agitated 
for about an hr., while in the liquid, then filtered, washed on the filter by the pump, 
the washing liquid added to the principal liquid after previous concn. From his expts. 
L. concluded that the product sepd. from a mixt. of the Na salts of the isomers by adding 
slowly the theoretical amt. of H-SO* to ppt. all the 2,8- acid present, is practically pure 
2,8- acid. Robert S. Posmontikr 

Reaction of naphthols and naphthylamines with bisulfite. P. FriediAndf.r. 
Kaiser-Wilhelm-Inst. f. physik. Chem. u. Elcktrochem. Ber. 54B, 620-4(1921 1 . - 
According to Bucherer in the reaction which bears his name, but which should more 
properly be called the Lepe tit- Bucherer reaction. NaHSOj reacting on C 10 H 1 OH (or 
on CuHtNHj with evolution of NHj) first forms Cj»HtOSOiH, which is quite stable 
towards dil. mineral acids but is hydrolyzed with extraordinary ease by alkalies and 
with NHj and amines gives naphthylamines; analogous sulfurous esters are assumed 
to be formed as intermediate products in the reaction with substituted naphthols and 
naphthylamines. The exptl. basis for this view, however, is meager and has hut little 
force. B. did not succeed in isolating the intermediate products, which arc genet idly 
very sol., in sufficiently pure state and in analyzing them with decisive results. Their 
striking reactivity does not agree at all with the behavior of the neutral phenol and 
naphthol esters of HjSOi, which have since been prepd. from phenols and SOCl : . Still 
more doubtful is B.'s explanation of the process whereby naphthocarbazolos arc formed 
from naphthols, NallSO* and PhNHNHj; e. /?., in the case of he as-mmes 

the following intermediate stages: CwlLOSOjH — > CulLNHNHPh — ► 

NPh — ► C„H,N(SO,H)NHPh — ► C,*H,.N(SO,H).CiH 4 — ► CuHi.XH.CVb- 

Against this explanation, besides the improbability of the formation of an azo b (,m a 
hydrazo compd. in the presence of NallSOi, is the fact that the supposed .V^ulfonic 
acid of carbazolc smoothly splits off HtSO, and not H 1 SO 4 on decompfl with acids ot 
alkalies. All these difficulties disappear if it is assumed (cf. Vorozhtsov, ( • -I M 
2896; Lebedev, Diu. Dresden 1914) that the naphthols and their substitution products 
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do not react with NaHSOj in their stable enol but in their keto forms; even if these 
are present in only very small amt. they react almost completely on long boiling with 
NaHSOj because they are attacked by the NaHSOj and the equil. with the ehol form 
is reestablished. The resulting compds. with the grouping — CH 2 C(OH)OSOjNa show 
the well known reactivity of the ketone-bisulfite addition products towards primary 
amines and hydrazines and easily explain all the transformations in the Lepetit-Bucherer 
reaction. They differ from B.’s assumed intermediate products byl mol. of HsO, a 
difference which cannot be detd. definitely by analysis of very easily sol., in part hygro- 
scopic and not completely salt-free compds. The product from 0-naphthol, NaHSOj 
and PhNHNH 2 can be purified somewhat more easily; according to B. it has the compn. 
CuHioOiNSNa while according to the view adopted by F. it should have the compn. 
CuHuCjNSNa; the ealed. H content for the 2 formulas is 3.48 and 4.15, resp.; found, 
4.2%. But which of the two formulas is correct can he detd. in another way; accord- 
ing to the first the formation of an analogous compd. from .V-alkyl-.V-phenylhvdrazines 
is not possible. As a matter of fact, when 19 g. 2,3 -Ci«H 8 (OH)CO!H in NaOH is treated 
with 13 g. MeNPhNHi and 120 ce. of 36% NaHSOj. the reaction proceeds exactly 
as with PhNHNHj (B. and Seyde, J. prakl. Chem. (21 77, 403) and there is formed 
N-methylnaphtkophenocarbazole (A), needles, m. 121°, dissolves in the usual solvents 
with blue fluorescence; picrale, red needles, m. 171°. The constitution of A is established 
by the fact that it is not attacked by KOH at 23ft” while under the same conditions 
naphthocarbazole gives a K salt which with Mel yields A. Chas. A. Rotnwts 

Tolunaphthol [ 0 -naphthyl p-toloate). C. J. Ostlisg Zlg. jinn. Apoth. 1918.— 
P-Naphthyl p-toluate, prepd. from p-toluic acid and d-naphthol, is a white powder, 
m. 137° (from ale.). I'nlikc /5-C,»H:OBz. it is not resolved into its components by 
the action of pancreas infusion. J- C. S. 

The acetonaphthols. K. Fries. Techn. Hochschule Braunschweig. Ber. 54B, 
709-14(1921). — Witt and Braun obtained, through its Me ether, by condensation of 
nerolin with AcCI, an o-acetn-0-naphthol (A), m. 640°, to which they assigned the 
structure 2,3-Ci»Hi(OH)Ac because "it smoothly and easily forms azo dyes with dia- 
zonium compds.," a reaction which they believed to be given by fl-naphtho) derivs. 
only when the a-position is free (C. A. 0, 803). l,2-C„H.(OH)Ac (B) is best obtained 
(80% yield) by W. and B.’s method; the rearrangement of «-C, 0 H;OAc by heating with 
AlCh yields at best (from equal parts acetate and AlClj heated 4 hrs. at 12o°) 50% B,. 
together with some 1,2, 4-C,.H 4 (OH) Ac„ n. 141°. The acetate of B m. 107°. Methyl 
ether, best prepd. with McSO. and 2 .V NaOH allowed to stand 24 hrs. at room temp., 
table-like crystals from dil. ale., m. 49°, sol. in coned. H-SO. with yellow color, 'fthen 
50 g. 0 -CibHjOAc in 100 cc. CS 2 is slowly treated in ice with 50 g. A1C1 3> heated 1 hr. 
under a reflux on the H.0 hath, freed from the CS. by distn., again heated 4 hrs. at 
120°, dccompd with H.O, dissolved in NaOH on the H,0 bath, treated with charcoal 
and acidified, there is obtained 40%, of t-aedo- 2 -MphtM (C), light yel ow needles or 
rhombic tables from gasoline, m. 64° (mixed with A, it begins tom. 40 ), forms easily 
sol., intensely yellow alkali salts, dissolves in coned. H-SO, with yellow color, methyl 
ether, prepd. with MejSO, in 3 .V NaOH at room temp., family yellow prisms from 
EttO, m. 59°, sol. in coned. H,SO, with yellow color; carbethoxy derivative (D), Jim 
prepd. with CICOjEt, stout needles from ale., in. 60°, PPtd. u "' 1 ‘“* ed J? y ’ . . 

its- yellow soln. in H.SO., quite stable towards soda and dil. NaOH. C (1.S6 gd 
CHClj treated with 1.6 «. Br, freed from the CHCh by evapn., stirred with 
treated with dil. soda, again filtered and pptd. with HC1 gives, not the cape ted Mr 
(OH)COCHjBr, but 2,l-C„H.(OH)Br, m. 83°. Likewise, when 3 g. C m 13 g _NaO 
+ 1 g. soda in 150 cc. H s O is treated at room temp, with the diazot • _ . 

sulfanilic acid, the Ac group is displaced and there is formed fl-naphthol orange. 


This 
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property of coupling with diazonium compds. is shared with other /3-naphthol derivs. 
substituted in the 1-position, so the evidence advanced by W. and B. in favor of the 
structure' they assigned to A is without force. Since, however, A is not identical with 
C, their'formula for A, although deduced by them without any valid evidence, is correct. 
l-u-Bromoaceto- 2 -mphthyl ethyl carbonate, from 2.6 g. D in 12 cc. CHClj and 1.6 g. 
Br in 5 cc. CHClj, fine tables from benzine, m. 79°, very soon deposits AgBr when 
boiled in aq. ale. with AgNOj. Glycolic acid 2 -\i-acetonaphthyl) ether, from 18.6 g. 
C and 8 g. NaOH in 120 cc. H ; 0 boiled 2 hrs. under a reflux with 9.5 g. CICHjCOjH, 
leaflets from C«H«. m. 145°. easily sol. in dil. soda and NHiOlI; 4 g. heated at 180-90° 
until the evolution of CO* ceases and then a short time at 210° and treated with soda 
yields 0.35 g. /S-CioIItOCHjCO-H, m. 155 sol. in the soda, and 1.8 g. 3-methyl-4,5- 
benzocoumarone, m. 59°, which does not dissolve in the soda. This synthesis of the 
coumarone (cf. Stoermer, .1 nn. 312, 311(1900)) affords a proof, which up to the present 
was lacking, of the correctness of the structure assigned to it. C. A. R. 

Benzopolymethylene compounds. II. Brominated alicyclic substitution products 
of tetrahydronaphthalene itetralinl and A '-dihydronaphthalene (A'-dialin). Julius 
v. Braun and Georu Kirschbaum. I.amlw Ilochschule Berlin. Btr. 54B, 597-618 
1 1021) ; cf. C. A. 14, 3659.— Unlike hydrindene. tetrahydronaphthalene (A) behaves 
towards Br as a perfect analog of an alkylated C e II 8 ; in the cold and the dark there 
is hardly any reaction; in the presence of a little Fe or, better, a trace of T, the 
C#He nucleus is easily substituted, even at — in 0 , with the formation of a mixt. of 
cir-a- and -0-bromotctrahydronaphthalcncs; at higher temps, without a catalyzer 
or when illuminated, the Br attacks the hydrogenated ring, A peculiarity of the 
alicyclic bromination of A as compared with PhMe and its homologs is, first, that 
it occurs more easily, being as rapid at 100 ; as that of the xylenes at 120-30°, and, 
second, that, contrary to the dialkylben/.enes, rnonosnhstitntinn cannot be effected; 
there is always formed a dibromide which proved to be the a, ft - compd , A therefore- 
behaving, not like o-xylene but like PhHt. A in boiling H.-O is treated with 4 atoms 
Br as rapidly as the latter disappears (about 30 min. fur 150 g. A and 365 g. Br), shaken 
with ice H>0, taken up in a little Et.O, dried with CaCl., freed from most of the Et.O 
and placed in the ice chest; in 12 hr«. the cryst. mass is drained off and washed with 
a little ice-cold ah., giving almost 50% of itc-ct.ft dibromntctralin (B). crystals from 
.CHCl,-EtOH, m. 70°, l>u 105 75 \ KJ>1I in MeOll (Straus and Ummel, C. A. 7, 
1499) converts B into a mixt. of a little C; .11* and much of an oil with a ketone odor, 
and ale. NaOEt produces a similar change except that in this case the C-.H. predominates 
by far. Tertiary amines (NMe>, PhXMe ; , CJI X'i have hardly any action on tin 
H*0 bath; primary and sec. aromatic amines (PliX'lb. PhNHMe) give viscous Hr- 
free products, hardly sol. in dil., somewhat sol. in c«»ucd. acids, which from their whole 
behavior seem to he products of high mol. wt formed bv combination of several B 
mols. through nitrogeneous residues. Finally, with sec. bases like NHKti or piperidine 
it is possible to remove a mol. of 11 Br quite smoothly. Thus, 1 mol. B is slowly added 
to 3 mols, ice-cold piperidine, allowed to stand overnight in running HjO, heated 
hrs. on the H;() bath, treated with dil. acid, taken up in lCt : 0, dried with CaCl; and 
fractionated in vacuo, giving alxntt xil%. of a brnmodwlin (I, II or III) fas the term 
"tetralin" for 1,2,3,4-tetrahydronapbthalene is now generally used in the technical 
literature, v. B and K. propose the name "dialin" for dihydronaphthalene). whu-li 
after repeated careful fractionation forms an odorless, almost colorless liquid gradually 
becoming yellowish, does not solidify even on strong ceding, bj» 13(M0°; analvds 
indicates that it is still contaminated with a little Ciollt (found, C 58.38, H 4.71, Hr 
37.42%; ealed., 57.41, 4.31, 38.28%, resp .), but with Br in CSj it gives almost 
an analytically pure bromine addition product, CiolljBri, leaflets from CHCIrEt n, k 
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m. 71°. The product is so homogeneous that v. B. and K. are inclined to believe 
that the liquid bromodialin is also a chem. individual, i. e., that B, unlike dihromostyrenc 
splits oil HBr in only one way; whether it is the a- or the 0-Br atom which is eliminated 
is at present uncertain; on treating the bromodialin in McOH with PdCl„ -gum atabic 
and H, the smooth absorption of H proceeds with undiminished rapidity after 2 atoms 
of H have been taken up; if the reaction is interrupted at this point, the product is 
found to consist of a mixt. of A and unchanged bromodialin. Like Straus (C A 1 
2554), v. B. and K. find that B, unlike the fts'-dibromotetralin, does not rmant lose 
Br to form A'-dialin with Zn filings in ale., even when the temp, and the velocity o! 
addition of the B to the Zn-EtOlI mixt. are varied, II the reaction is allowed to proceed 
a long time (2.5 lire.) at Mr the product is free 0 [ Br, to lie sure, hut titration with Br 
shows that it contains but 80% of the dialin; the other 2U f ) is a less volatile by-product 
apparently consisting of a mixt, of several hydrocarbons whose compn. corresponds 
very closely to that of dialin. The action of the Zn is much more energetic in HO- 
frec solvents (C,H,. Et.O, Me, CO); when Zn filings are added to such a soln. there is 
a vigorous reaction, the Zn dissolves, and the soln. becomes turbid and brownish, 
then yellow; gradually an intense yellow-green fluorescence appears and when almost 
all of the Zn has been added and the mixt. is heated on the H-0 bath the turbidity 
disappears; H,0 is now added (F,t.O, when Me, -CO is used) and the Et,0 layer dried 
with CaCl,; this soon produces a turbidity and deposition on the CaCl, of a deep yellow 
powder (see C below) which can easily he removed mechanically. Evapn. of the 
EtiO gives a rather thick oil yielding in vacuo some A’-dialin up to 100°; the temp, 
then rises slowly and at 240-65° there dists. o\ er an exceedingly viscous, faintly yellow 
oil gradually solidifying to a glass on cooling and having very nearly the compn. of 
dialin but doubtless not homogeneous. The residue in the distg. flask solidi- 
fies to a viscous honey-yellow mass ppttl. from CUCL by EtOH as a fine deep yellow 
powder identical with the product C (see above), After 2 lurther pptns. from CHClj, 
digestion for a short time in hot C 0 1I, with charcoal and cautious pptn. with ale. it 
forms a bright yellow powder, sinters 212 5 , m. 220”, with the same compn. as dialin 
but a mol trt. about S times as large (055- 73 in freezing Special expts. showed 

that the pure dialin undergoes some change, to he sure, hut only to a very' small extent, 
when boiled a long time in Et,0 with ZuBr, or Zn Cl, ; v. 11. and K. therefore believe 
that in the above polymerization there arc formed at tire first instant metallo-organie 
complexes (IV or V) which change cxtramolecularlv, with loss of ZnBr,. As compared 


/CBrtCH CIlHr.CH 
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with styrene, A’-dialin is stable towards light and beat. Weeks’ exposure to daylight 
and repeated distil, do not change it, hut it can be polymerized by energetic chem. 
agents. Thus, when dild. with 10 parts of an ice-cold said, hydrocarbon (C e H», petr. 
etfyjr), vigorously stirred, slowly treated with an equal wt. of coned. H;S0 4 , allowed 
to stand 2 hrs. at room temp., dild. with H A freed from the solvent used as diluent 
with steam, taken up in EtA dried and disld. in there is obtained almost quant. 
bisdialin (VI or VII), bn 243 -5°, mol. wt. in freezing C«I?« 243, forms after very long 
standing in the icq chest crystals, which after repeated crystn. from ale. m. 03°. W hen 
either the solid or the oily substance is disld. in CO; over PbO there is obtained 
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a distillate which partially solidifies and From which small amts, of CiqHs 
and A can be sepd. with steam. The non-volatile, semisolid part is converted by wash- 
ing with a little cold ale. into a solid yellow powder identical in both cases but formed in 
far greater «pro port ion from the crystd. (60-70%) than from the oily (10-20%) bis- 
dialin; after several crystns. from ale. it forms a fine yellow powder, C«Hu, m. 165°, 
mol. wt. in freezing C 6 H S 264, and is undoubtedly bisnaphthylene (VIII or IX). From 
the fact that it is formed in such larger amt. from the crystd. bisdialin, it is concluded 
that what prevents the crystn. of the liquid bisdialin are not small amts, of impurities, 
hardly detectable by analysis, but an isomer, much more difficult to cryst., of the 93° 
form. Attempts to confirm the structures VI or VII by oxidative degradation showed, 
as was expected, that energetic oxidation (KMn0 4 ) gave phthalic acid; as an inter- 
mediate product, phthalonic acid, m. 143 was identified in 2 cases. Whether any 
bisdialin is formed in the action of Zn on B cannot be stated with certainty; possibly 
it is present in the 240-665° fraction of the product. The bisnaphthylidene is also 



obtained when bistetralin is heated with 2 atoms of S at 205° until the evolution of 
H.S ceases. Following Kramer and Spilker’s method ( Ber . 24, 2785(1891)), it was 
found that styrene and A form a cotidensalion product (X or XI), quite viscous, only 
faintly colored oil, bi 2 221 5°, does not solidify even after weeks of cooling; from its 
b. p. it is concluded that no similar products are present in the mixts. of dialin and the 
diluent hydrocarbon used in the above prepn. of bisdialin and that the autocondensation 
of the dialin is almost entirely the sole reaction. A'-Pialin may easily and almost 
quant, be obtained from B by the Grignard reaction; moisture does not interfere; so 
ordinary may be used instead of abs. Ht ; 0, although the ale. must be washed out 
and if the B has been purified from CElClj-KtOH it must be thoroughly dried com 
pletely to remove any ale. The B in about 5 parts IU 2 O is treated with a small portion 
of 1 atom of Mg. then with a trace of I to start the reaction; the rest of the Mg is added 
as it is used up and the rnixt. finally heated a short time on the 11*0 bath and thru 
decompd. with ice H ; 0 and dil. acid. The dialin bu 91°, regenerates B quant, with 
Br in CS-, m. — S’, d* s ^ 0 9963, has a much more intense odor than A. B under 3 parts 
H.O on the II .0 bath treated with Me : CO (:ilx>ut 4.5 parts) until a clear soln. results, 
then boiled 7 hrs freed from most of the Me.CO and dild. with much HjO gives almost 
quant, ir-a- hydmxy -.i-h r^nuMro l in, crystals from dil. ale., rn. 112°, regenerates B 
when satd. in C\H* with II Hr. allowed to stand 1 day, coned, with gentle heat and 
rubbed with cold ale.; with ale. KOH it loses HBr and forms the dialin oxide, a- 
A Ikoxy-H-brnmoMriilins :irc easily obtained by heating B with 4 5 parts of the appropriate 
ale. on the 11*0 bath s’ 1-5 hrs with the lower ales., longer with t he higher ales .), pptg. 
with HjO and taking up in lit/); the following were so prepd.: Methoxy, b»» 151 2 , 
has a faint ester odor ; ethoxy, h** 171-2”; amyloxy (obtained pure only after lo l)i> 
heating), b,» I75-S0\ has a faint Am odor and is faintly yellow; allyloxy, b» M > 
smells very faintly of ally I ale., easily absorbs I tnol. Br in indifferent solvents (CHCb, 
CSj) but forms an oily product. These ethers become faintly brown on standing, 
the accompanying decompn. is too slight to be detected by analysis or distn. but is 
shown by the behavior in the Grignard reaction; the freshly distd. products react 



1921 


2869 


io — Organic Chemistry 


with Mg in dry Et 2 0 with about the same ease as EtBr but after 2 days their reactivity 
is markedly diminished, although they are still colorless, and if they are allowed to 
stand until the faint brown color is perceptible they no longer react at all with the Mg 
The course of the reaction was studied with the Et ether. If it is treated with 1 atom 
Mg, first in the cold and then 0.5 hr. on the H 2 0 bath, usually part of the Mg remains 
undissolved and on decompn. with dil. acid there is obtained a liquid, halogen-free 
product sepd. by disth. chiefly into 2 parts: a fraction b„ 97-145“ (chiefly 97-100”) 
having the compn. of dialin mixed with a substance still containing O (found, C BO 21 
H 8.1%), and a fraction b„ 255-60’ with the compn. of bisdialin mixed with an 0 
compd. (found, C 87.90, H 7.8%), It is evident that there are formed the ethers 
XII and XIII which, partially go over into dialin and bisdialin. Attempts to isolate 
these ethers in pure form failed; on disln. there is a partial elimination of ale. which 
can be made complete by boiling with dil. H.SO,. If the second of the above fractions 
is allowed to stand a long time in the cold pure S, S' -bisdialin seps. out and crysts. 
from ale. in leaflets, m. 156°; its ale. soln. has a violet fluorescence; it is most easily 
prepd. by decompg. the product of the reaction of Mg on the Br ether with dil. acid, 
heating on the H,0 bath with H,SO, ar.d ale., removing the dialin with steam and 
crystg. the solid residue from ale. With Na and ale. it is easily reduced to 
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telralin, leaflets from ale., m. 113°; distd . over PbO it gives 0,#'-dinaphthyl, m. 186°, 
which is also obtained quant, when the bisdialin in CHC1 0 - is treated with 2 mols. Br; 
the Br is immediately absorbed and at once split off again as IIBr. All attempts to 
obtain XIII by reduction of the cthoxybroinotctralin have thus far failed; Zn and ale. 
were without action; catalytic reduction gave A; Zn and HCI yielded dialin or its 
polymers. B gently boiled 3— 1 min. with 1 part KOAc in -1 parts AcOH, quickly cooled 
and treated with cold H 2 O gave almost quant. n-acetoxy-Q-hromoktralin, needles from 
ale., m. 95-6°, converted by short digestion with fuming HCI and ale, into AcOKt and 
a-hydroxy-0-bromotetralin. When Cl is passed into A at 100° until 2 atoms have been 
absorbed there is obtained an oil which does not solidify on cooling for days and on 
fractionation yields a chief fraction (about 70 r f of the ealed. amt.) b;o 1 55-60 having 
very nearly the compn. of dichloroktralin (found, 34.29c Cl) and giving, when dropped 
into Zn filings and ale. at 60°, up to 50^ of A’-dialin. Chas. A. Rouiller 

Anthracene series. I. Kdward deBarry Barnett and James Wilfred Cook. 
Sir John Cass Tech. Inst. /. Chem. Soc. 119, 001-13(1921).— Several eases are known 
in which the formation of a pyridinium salt is accompanied by a weakening of the 
CjHjN ring, so that ivhen the salt is treated with a base, the ring is opened and a deriv. 
of glutaconic aldehyde formed. The present study is concerned with pyridinium salts 
containing the CuHio ring, p, [n-Dihydroanthraquinyldi pyrid ini urn dibromide (A), 
C M H,j,NiBrj.6HiO, from CJI 5 N and C„ILBr : , or more conveniently by suspending 
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180 g. tech. ChHio in 1800 cc. C 4 H*N, slowly adding 480 g. Br at about 4°, and reducing 
the perbromide by boiling with MejCO, cryst. powder from H 2 0, with 6 HiO, or large 
transparent needles with 5 H*0 when the aq. soln. in coned, in a desiccator; anhydrous, ' 
from alc.-EtjO, m. 166-7°. Perbromide, C24H w N 2 Br 6 , orange-red powder. Periodide, 
violet powder. Hydrogen chromate, Ci.JHuNj.SHCrO*, orange needles. Picrate, C&H^- 
OiiNs, ra. 168.5-170°. Heated on the H.O bath in a stream of C0 2 for 4 hrs., a nearly 
quant, yield of anthrone was obtained (a convenient method for the prepn. of this 
compd.). When 35 g. A in 500 cc. HaO at 15° are treated with 100 cc. 0.5 NNaOH, 
anthranylpyridinium bromide, CisHuNBr.HjO, (B) is formed, lemon-yellow leaflets or 
needles with l H 2 0, which loses its H>0 rapidly at 150°. Perbromide, C^HieONBrj, 
orange-red needles from MeOH. Bichromate, (CnHuN^CriO?, orangc-red needles. 
Picrate, yellow needles, m. 180 -2°. B was also obtained by the action of NH 3 , McNH 2 , 
Me>NH, CjHjX, C9H7X, and piperidine ujxm A. g-Phcnylamino-g,io-dihydroa>Uhra- 
cene, C>ijHi:X, by boiling A with or without ale. with PhNHj, yellow leaflets, m. 197- 
200°. g-o-Xitrophenylamino derivative, CjoHj|0>X*, from A and o-OjNCel^NH*, 
glistening brick-red needles, m. 219-20°. g-m-Xilrophenyla m i no derivative, bright 
red needles, m. 199-200°. q- p-X itrv phenylamino derivative, lemon-yellow needles, m. 
179-80°. g-o-Tolylantino derivative, Cnll^N, lemon-yellow needles, m. 158-60°. 
g-p-Tolylamino derivative, minute yellow needles, m. 160-2°. Q-o-Carboxyphenylamino 
derivative, CjiHnOjN, glistening yellow crystals, dccomp. 255-75°. g-p-Benztneazo- 
phenylamino derivative, CosHjiXj, yellowish brown needles, m. 230.. 5-3 1.5°. p-/?- 
Naphthylamino derivative, m. 182-207°. g- Phenyl met hyla m ino derivative, C^H^N, 
yellow needles, in. 141.5-43.5°. g-Phcnylaviino derivative, from PhjNH and A, C 24 - 
H. n X, greenish yellow leailets. in. 226-7.5°. C. J, West 

Picrotoxin. X. Degradation of a-picrotinic acid, CjiHivO.;, to the acid CuHuO*- 
P. Horkmann and M. HaGEn dorn'. Arch. Pharm. 259, 7-15(1921); cf. C. A. 15* 
1899. — a-Picrotinic acid, obtained by protracted boiling of pierotin with dil. aq. 
mineral acids, is the result of port ly hydrolytic change, t. e., pierotin, CuH u (>7, + H s O 
= a-picrotinic acid, Culls O,. Ale. alkali effects a similar change, in that an ester 
of the acid results, as also one of 3 pierntinic acid. On l>oiling a-picrotinic acid with 
40-45' ( HiS0 4 , a res* nous mass was obtained which consisted of at least 2 products, 
picrotinketol, (previously reported by Angelico, t\ .1. 5, 1092), and a substance 

difficultly sol. in lit/) as yet unidentified. I he ketol (oxime, Cnlli/V NOH, m. 
206° (decompn.), semicarbazone. CuH:«0 } : XXHCOXHi.dccompg. 226°, acetate, 
0*00011.1, m. 84°, osazone m. 204°) yields on oxidation with KMnO* not an acid Ci*Hi # 0, 
as stated by Angelico, but one having the cmnpii. CuHuO*, likewise 2 neutral compels., 
of which one is volatile with steam, crystals, m. X4\ The acid CuHj/h (silver salt 
CijH»0«Ag), fine needles in. 165°. The degradation of the ketol Cj*HuO* to the acid 
CijHuOi permits some conclusion relative to the constitution of the oxidized portion 
of the ketol mol. Of the 3 i>osxible formulas: (I) Ci?Ht/bCH(OH)CHO, (II) Cir 
Hi,OjCOCH;OH ami (III) (C«lfi»OrR)COCHKOH. the 3rd is excluded for the 
reason that the resulting acid could not have 13 C atoms; of the remaining formulas, 
the authors favor the 2nd or ketone form in spite of the fact that the ketol possesses 
the power to reduce NH r AgXO,. XI. Behavior of bromopicrotoxinin toward concen- 
trated hydrogen halides. P. IfokkM ann and \V. Beuschnidt. Ibid 69-93. — On account 
of the questionable composition of the bromopicrotoxinin employed by Siclisch in his work 
(cf. C. A. 7, 345) on the behavior of this substance toward HC1 and HBr, H. and 11. 
undertook the investigation anew along similar lines, notably the effect of the coned, 
acids (HCl and HBr), as also UNO* on l>oth a-bromopu rotoxinin (A) and 0-broni<»- 
picrotoxinin (B), since it did not apjwar impro!»able that the Ur compd*. obtained b> 
S. might prove on dehalogcnalion to be dcrivv of pierotin. The action, e. g , of coned. 



1921 


JO — Organic Chemistry 


2871 


HCLon B at the boiling temp, leads to the formation of bydroxy-0-bromopicrotininic 
acid. The yield obtained by S. (42%) can be increased to 72% by continued treat- 
ment in the cold. While the compd. differs but slightly from that obtained by S. from 
crude broraopicrotoxinin, the decompn. point was lower (208°) but rises to 225 however, 
when prepd. in anhydrous condition from EtOAc. It appears therefore that S. actually 
prepd. a deriv. of B, overlooking A which remained in the mother liquor. The effect 
of gaseous HC1 on B in AcOH was studied in an attempt to prep., under exclusion of 
HjO, one or both the compds. CuIIuCIBrGs and CnllnClsBrOt, and therefrom hydro-0- 
broraopicrotoxininic acid. No such product could be isolated, however. A behaves 
like B with respect to the addition of 2 mols. of H 2 0, and yields hydroxy-a-bromo- 
picrotoxininic acid, which differs from the corresponding jS-compd. in physical proper- 
ties. The action of HBr in the cold on B is even more energetic than that of HC1, but 
the yield of new derivs. is considerably smaller. Oxidation of A and B with HNO a leads 
as in the treatment with coned. HC1 and HBr to the formation of derivs. having the 
same general formula but differing as to m. p. and specific rotation. On treating the 
HjO-addition product of B, hydroxy-0-bromopicrotoxminicacid, with HNOa, 0-bromopi- 
crotoxinindicarboxylic acid CijHisBrO^HsO, was obtained. In the replacement of Br 
in both the a- and 0- forms of hydroxybromopicrotoxininic acid with H, only one product 
was obtained, a substance having the compn., CisHhOt, and designated picrotoxin 
lactone. Hydrobromo-0-bromopicrotoxininic acid, CisHigB^Cb, on the other hand, 
yielded under like treatment the monobasic dihydro- 0-picr otoxininic acid, CisH 2 o0 7 . 
The following schematic arrangement indicates in some degree the effects of halogenation 
on the formation of isomers, as also the relationship of the principal derivs. of picrotoxinin 
studied. Detailed descriptions arc given of the procedures followed in prepg. certain 
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of the picrotoxinin derivs , notably A and B, CjiHisBrOs, ni. 2S0 and 290 ,^resp-, 
hydroxy-0-bromopicrotoxinic acid, CnHisBrOs, cubical crystals, m. .08 [So rom 
EtOAc) (decompn.) {methylesler, C„H : ,BrO,.H.O.nr.220 s ; ethyl ester, <^aBr°,.3HA 

m, 2S0°(decompn.)) ; hydroxy-o-bromopicrotininicacid, CnHi.BrOs, m. --S (decomp .) , 
hydrobromo-B-bromopicrntoxiiiinie acid, CisHuBr.0:. m. 2<8° (decompn.) ;d- romopicro- 
toxinindicarboxylic add, C„H»BrO:.2H i O. m. 1S4° (decompn.) ; o-bromop.crotoximndi- 
carboxylic acid, C„H„BrO,.4HA m. 170“ (decompn.) ; purotoxirtactone C, S H, nOrHA 
m. 298° (decompn,); iihydra-ft-phraloxinimi acid, Cn-HioO-HA m, .10 ( P -i 
{ethyl ester, Ci.HnOi.HA m. ISO” (decompn.)). 

Thiophene senes. X. Preparation and reduction of thienyl ketones, ka- 
HBW SraiNKOPP AND ILSB ScinrPART. Dresden .1 »»■ «4 1 ^ \ “* 

2327. — 2 -Propiolhienone, C : lT„OS, by heating 92 g- k,H,S 100 g EtCOQ a -*• 
PA for KMlfhrs.. finally at 210”, pale yellow oil I b„ HXH V ^ 

ONiS, glistening needles, m. 107”. J«***»<*« 

the picrate, JwM»A yellow needles, m. 215". O-Buiyroth.^e CM *£» 
30 g, C.H.S, 120 g. PrCOCI and 0.3 0,1 g. l’A, b,, U8--1 ■ <■ L ^ m ^ 
Smicarbazont, compact needles, m. 176-6.5°. 2-Isovokro nenone, s 
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35°. Oxime, C»HuONS, m. 88*. An isomeric oxime, m. 102°, was obtained*in 1 
expt. Semicarbazone, CioHuONjS, needles, m. 168-9°. Aminoguantdine compound, 
CiuHij^S, isolated as the picrate, yellow crystals, ra. 212°. The free base, pale yellow, 
'm. 98-9°. p-Pkenetidide, by heating equimol. amts, of the components for 3 hrs. at 
190-260°, yellow-brown glistening crystals, m. 51-3°. 5-Methyl-2-acetothienone 
may be prepd,- by the same reaction: 15 g. 2-thiotolene, 13 g. AcCl and 0.3 g. P*0 6 , heated 
6 hrs., gave 7 g. product, b. 231-2°, m. 27-8°. Semicarbazone, m. 225°. This reaction 
may be used for detecting 2-thiotolene in a mixt. with CiH 8 . y-Propyl-2-acetothienone, 
C»HuOS, bu 125-6°. Oxime, CjHuONS, m. 57°. 2,5-Dimetkyl-3-acetothienone, 
CgHjoOS, from 12 g. 2,5-thioxene, 11 g. AcCl and 0.2 g. P 2 0 6 , b J8 126-6°; yield, 1.5 g. 
Semicarbazone, C»H|*0N|S, needles, m. 213°. Phenyl 2-thienyl ketone was prepd. by 
the reaction of 15 g. C«H«S, 50 g. BzjO and 1 g. PiOj. The ketones may be reduced by 
the action of amalgamated Zn and HCl in the proportion 15 g. ketone, 75 g. Zn and 
200 cc. HCl, by gentle warming for 16-20 hrs. Yield of 2-ethylthiophene, 34%, of 
2-propylthiophene, 28%. 2-1 soamyllhio phene, C g H ]4 S, bn 74-5°; yield, 32%. 2-Methyl- 
5-elhylthiophene, CitHioS, b« 5.3-5°. Phenyl-2-thienylmethane, CuHuS, from Ph thienyl 
ketone, by reducing for 3CM0 hrs., bio 129-35°; yield 15%. o-l'olyl-2-lhicnyImethane, 
CnHijS, bu 142°; yield, 35%. XI. Thiophene mercury compounds. Wilhelm 
Steinkopf. Ibid 23-61. — This work was undertaken with the idea of detg. how far the 
Hg compds. can be used in the study of the constitution of thiophene derivs. The 
present work has shown that the HgCl reaction may be used to differentiate the compd. 
with free a-positions and that which is partially or entirely replaced by alkyl groups. 
Derivs. with 2 free a-positions yield a mixt. of alc.-sol. and -insol. di-IigCl compds , 
while if the a-position is substituted, only alc.-sol. mono-HgCl compds. are formed. 
2-Thiophenemcrcury thiocyanate, CiHjNSjHg, by adding a soln. of 0.8 g. NaSCN in 
15 cc. Me-CO to 3. IS g. 2-C<HiS.HgCl in 75 cc. Me. CO, glistening leaflets from C:H«, in. 
179-80°. It also results from 2 g. HgiCdhS)* and 1.8 g. HgSCN. The action of 2 
mols. NaSCN upon CilIjS.HgCl gives 2,2'-Hg(C«H|S);. 2- Chlorothiophenc-$- mer- 
cury thiocyanate, CjH-XClS-JIg, glistening leaflets, m. 187°. 2-Bromo derivative, 
CiHjNBrXSjHg, small crystals, m, 1ST S’. The action of 2 mols. NaSCN gave 5,.V- 
dibromo-2,2'-mcrcury dilhituyl, CdHBr.SjHg, m. 181-2°. Di-iodo derivative, CtHJtSiHg, 
m. 244-5°. With HgSCN this yields j-iod»thiopkene-5-mercury thiocyanate, crystals 
from MeNOj, m. 173°. s.s-Pimetkylj.z'-mercury dithienyl, CioHioSsHg, needles, in. 
162-2.5°. 2 -Thiotolene-5 -mercury thiocyanate, C«H v NS-.!Ig, microcryst. compd., m. 
202-4°. If HgBr is used, 2-thi»toUne-$ -mercury bromide, is obtained, needles, m. 
179-8/)°. In the same way Hgl gives the 3-mercury iodide, CjHJSHg, glistening 
needles, m. 111-2’. j-Tkiotolene-mercury thiocyanate, C«HiXSjHg, decomp. 169°. 
2-Ethyllhiophene-ymereury chloride, C|H?SClHg, from 295 g. HgClj, 60 g. 35', 
AcONa soln. and 525 cc. ale. containing 4 g. 2-ethylthiophenc, m. 147-8°. The con- 
stitution was established by transforming it into 5-cthyl-2-acctothicnonc. 2-htliyl- 
thiopkenc-s-mercury iodide, CiflrlSffg, glistening needles, m. 96-7°. ^-Mercury 
thiocyanate, C;H?XSsHg, small leaflets, m. 167.5-9°. 2.3-Thioxene-s-mrrcurous chloride, 
from 2 g. 2,3-thioxcne, 140 g. HgCh, 30 g. AcONa and 140 g. ale., m. 213-4°. 5 -Me r - 
cury thiocyanate, CrlljNSjUg. felt-like needles, begins to m. 200-2°, but not completely 
m. at 240°. Uydroxydihydro-2,4-lhioxenemercury chloride-mercuric chloride addition 
product, HOCMe.CII : CMe.S.CHHgCl.HgCli, by mixing 3.6 g. 2,4-thioxene, 204 «. 

1 1 

HgClj, 54 g. AcONa soin. and 240 g. ale., felt-like crystals, m. 167-8°; heated with ale. 
for some time it forms 2,4-thioxene-^ -mercury chloride, m. 138-9°. 2,4.2 , ,4'-l ,!ul ' 
methyl-3 .3' -mercury dithienyl, CnHuSjHg, from the above chloride with over 2 mols. 
NaSCN, glistening leaflets, m. 160-1°. With Hgl this gives 24-thioxene-S' mcuur ^ 
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iodide, glistening crystals, m. 137-9°. 5-Mercury thiocyanate, CjHjNSjHg, ra. 
173-5°. 2,5 -Thioxerte-3 -mercury thiocyanate, C,H,NS,Hg, m. 177-7.5°. 3,4-Thi- 
oxene-2-mercury thiocyanate, by the use of 2 mols. NaSCN, tn. 178-9°. 2-Propyl- 
lhiophcnc-5 -mercury chloride, C;H,SCIHg, m. 155°. 5-Mercury thiocyanate, glisten- 
ing leaflets, m. 169-9.5°. 5,5'-Dipropyl-2,2'-mercury dithienyl, C„H lf Sjirg, glistening 
crystals, m. 57-8°. 2-Isoamylthiophene-y-mercury chloride, C,IIiiCISHg, from 2 g. 
isoamylthiophene, 160 g. HgCb, 32 g. AcOXa soln., and 500 cc. ale., felt-like needles 
in 75% yield after 9 days’ standing, m. 171.5-2°. 5-Mercury thiocyanate, Ci 0 H,,NS,Hg. 
glistening crystals, tn. 194-5.5°. 5,5'-Diisoamyl-2,2'-mercury dithienyl, C.sHjoSjHg, 
from 2 g. of the HgCl deriv. and 1.7 g. Nal in 80 cc. Ac\fe, m. 55-7°, 2- 

Bentylthiophene-s-mercury chloride, CnH,ClSHg, small crystals, m. 189-91°, With 
NaSCN or Nal, 2,2’-dibemyl-;,5 ’-mercury dithienyl, Cj-HjsSjHg, is formed, m. 209- 
10°. The thiocyanate could not be prepd. 2, s-DiphcnytihiopheiK-3-mercury chloride, 
Ci,HnClSHg, by allowing the components to stand 2 days at room temp., or by boiling 
for 2.5 hrs., glistening needles, m. 221-2°. The 2,5-diphenylthiophenes m, 152° or 
119° give the same product. By boiling with dil. HC1 for 0.5 hr., the thiophene is ob- 
tained. m. 124-5°. 2,5,2',$'-Tetraphen yl-j ,.j '-mercury dithienyl, by the action of 
NaSCN or Nal, prismatic needles. When this is boiled with Hg(SCX)., 2,5-diphenyl- 
lhiophene-3 -mercury thiocyanate, C, : HuXS*Hg, results, darkens at 200°, does not m. 
265°. Ethyl mercury thiocyanate, EtHgSCX, from 5.2 g. EtHgCl in 120 cc. lle.CO 
and 1.6 g. NaSCN in 30 cc. Me 2 CO, glistening leaflets, m. 131-1.5°. Phenylmercury 
thiocyanate, PhHgSCN, leaflets, m. 232°. It also results by boiling. Ph.Hg and Hg- 
(SCN)t. XII. Chlorination and bromination of thiophene with acetochloro- or bromo- 
amide. Wilhelm Steinkopf and Anxkmarie Otto. Ibid 61-71.— Since the prepn. 
of halogenated thiophenes is so important for thiophene chemistry, the method of Wohl 
(C. A. 13, 1588) was applied to CiH«S. 2-CiHjSCl was obtained in 33% yield by the 
action of 1 mol. AcNHCl at 60°. 3 idols. AcXHCl, under similar conditions, gave a 
difficultly separable mist, of C ( H,SCI and CdPSCb, from which only 18% pure CtHsS- 
Clj could be isolated. 1 mol. AcNHBr and 3 mois. CJf.S gave 52% QHsSBr. The 
excess C ( H ( S is necessary to prevent the formation of C ( H:SBr*, which is obtained in 
85% yield by the action of 2.5 mols. AcNHBr upon J mol. C ( H,S. 2 mols. AcNHBr 
gave only 31%. PhNHBr gave a 
smaller yield. The methods are [ \ 

therefore no better than the ones 1 1 

already known. Theoretical con- HC CH 

siderations and the application of t I 

Thiele's theory of partial valences W Ctf 

to CrH^S leads to formula I and since •' 5 

neighboring partial valences combine \ 

to inactive double bonds, formula If 
represents a completely satd. thio- X 

phene. C. J. West 

Benzocoumaranunes. K. Fries and R. FrELLSTEdt. Techn. Hochscbule Braun- 
schweig. Ber. 54B, 715-25(19211— F. and F. hope to find among derivs. of oxindigo 
obtained by substitution in the C«Hs nucleus coinpds. whose heterocyclic ring is less 
easily ruptured hydrolytically than that of the mother substance; such cornpds., they 
believe, it will bepossible to convert into vat dyes without decompn. jS-Naphthylchloro- 
acetate (140 g. from 144 g. 0-naphthol gently boiled with 113 g. ClCHjCOCl until the 
evolution of HC1 ceased— about 3 hrs.), needles from AcOH, m. 96”; 22 g. m 90 cc. 
CS, heated 1 hr. on theW) bath with 27 g. AiCU, freed from the CS-, heated 4 hrs. 
at 120° and distd. with steam, gives about 20% 4,5-bemo-jcoumaranone (A), needles 
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from benzine, m. 133°, so!, in coned. H1SO4 with faintly yellow color, slowly sol. in 
dil. NaOH, quickly in the presence of ale., with bluish red color, gives with boiling 
Ac 2 0 and NaOAc j- aceloxy- 4 ,$-benzocoumiirone , needles from ale,, m. 85°, while 1.8 g. 
of the A and 1.5 g. p-0>NC*H 4 CH0 in boiling ale. slowly treated with 1 cc. fuming 
HCl and boiled until the ppt. no longer increases in amt. yields the 2 -p-tiilrobenzal 
derivative, yellow needles from CJTe, in. 270°, sol. in coned. with red color, stable 
towards boiling NaOH. 4 ,$-Benzo- 2 , 3 -coumQrandione j-P-dimethylaminoanil (2.5 g. 
from 1.5 g. />-ONC e H 4 NMe 2 in 30 cc. ale. at 0° treated with 1.5 cc. of 2 N KOH and 
then with 1.&4 g. A in 20 cc. ale., removed from the cooling bath in about 10 min. and, 
as soon as room temp, has been reached, treated within the course of 15 min. with 7 
cc. HjO, filtered and washed with ale. until the washings arc light red), red needles 
with blue-black surface luster from C<.H t -. m. 231 easily sol. in dil. NaOlI in the presence 
of a little ale., rcpptd. by AcOH, sol. in much AeOH, sol. iti coned. HjSO* with red- 
brown color, H«0 pptg. the yellow dionc; all attempts to add A to the anil'(cf. C. .1. 
5, 1431) and thus obtain the oxindigo failed, the anil being recovered unchanged. 4 , 5 - 
Benso-J.j-i'oumarandiont', from 1 part of the anil in 3 parts coned. H3SO4 treated with 
HjO. orange-yellow needles from C«H«. m. 182° (decompn.). only slowly hydrolyzed 
by cold dil. soda, quickly on boiling and rcpptd. from the yellow soln. by HCl, easily 
sot. in coned. H : SO« with blood-red color Incoming colorless on heating, easily reacts 
with o-C 6 Hi.NH:V-. The extraordinary stability of this lactone towards dil. soda 
as compared with 2.3-couinarundioiie slums the marked influence of the "side chain'' 
on the stability of the heteroevclic ring and leads to the hope that 4,5,4 \5'-dibenzo- 
oxindigo, whoso synthesis l\ ami 1\ have not yet been able to effect, will be one of the 
oxindigo derivs. which can t>e converted into vat dyes without decompn. 4 ,u-l)ihrinno- 
2 -aceto-J •naphthyl, from ls.fi g. 1,2-Cr lit t>ll)Ac in 120 cc. CHC1« and 32 g. Ib in fiO cc. 
CHClj, yellow needles or prisms from AcOH, m. 147 3 (decompn.), quickly changed by 
dil NaOH on warming or adding ale. with formal ion of a nonhomogeneous brown-red 
product, sol. in ll.SOi with orange color and rcpptd. unchanged by H 3 0; 34.4 g. in 
150 cc. ale. boiled with 24.2 g. I’liNMc. until completely dissolved (10-2 min.), faintly 
acidified and ppid. with H.O, gives 20 g. y\>r,)in^>.r-benzo- 3 -caumnriinone (B) yellow- 
ish needles or lancets from ale.; m. 15s \ only -dowdy attacked by dil. alkalies, more 
quickly in the presence of ale., the soln. gradually becoming red; p-tutrobenzil derivative. 
from li.5 g B and 0.4 g. O-NdHCHO in 3»» cc. boiling ale. IreaUd with 2 cc. fuming 
HCl, yellow needles from xylene, in. 535', tint attacked bv aq. alkalies, in cunt .ft 
with cntlcd. H>0, the crystals bernmc deep led. tin- soln yellow; terrphthalil dm; 
similarly prepd.. but in AeOH as the •'••Iveiit. yellow needles from ThNO;, in. •'41 
Mecompn.;, stable towards aq. alkalies, xnl. in H;St > 4 with brown-red color. 5-/0. • 
6 j-h''nz>>- 2 .)-oni'r t -ir:K,h >u- j p J : n: -■! h \ !■ 1 >>.- i >; ■>•:>::/, stout dark red needles with steel- 
blue surface luster from Cdb, in. 251 , •»«!. in H ; S0 4 with red-brown color, H.O ppt*- 
the compd. C below;. Many attempt-* were made to add B to the anil, a few t'.iius 
successfully, but the proper omditnmx have not been deld. with certainty. 
in 2 cases, 0.5 g. of the anil and n 35 g B g> utly lx died 15 hrs. in 25 cc. C«H* and all>*wi I 
to stand a long time yielded a m ill amt of it d brown crystals, containing N, in • 
easily sol. in dil NaOH, n-pptd l>v diwKes when treated in AcOH with .1 " 

drops of fuming HCl but the yellow soln soon dtqiosUs an orange substance fi 11111 
stable towards NaOH, live fmtn N, m> 1 in 11 : N i| with eherry-red color, seps. h" tl1 
PhNOj in stout orange needle-, with gold* u luster, docs not m. 350 \ sublimes 'duit 
cautiously heated; the methyl of (or mat ion and its behavior indicate that it ' 
dibmmo- 6 ,yA' ,y r -dii>cnzi>oxindi^», but not enough was obtained for analysis ? 

derivative of B, from 1 g B in 30 cc. AcOH slowly treated with 1 g. more N.iN n i!1 '^ 
after 5 hrs ., again treated with 1 g more NaNO ; and allowed to stand overnight v •' 
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varying but good), yellow needles from AcOH, m. 207° (decompn.), sol. in H 2 S0 4 
with red color, repptd. by H 2 0; 2 g. in 30 cc. AcOH boiled until dissolved with 10 cc. 
fuming HC1 and poured into 11*0 gives 1.1 g. 2-[i~hydroxy-4-bromomphthoyl]formic acid 
(C), yellow needles from CjHg, m. 108° (decompn.), gives the indopbenin reaction 
with C«H« containing thiophene. C is also obtained in 60% yield from the anil above 
in 5 parts coned. H2SQ4 poured into 10 parts H-O; 1 g. with 0.0 g. B in 10 cc. warm AcOH 
treated with 6 cc. H 2 SOt yields 2,3 '-bis- \y-bronio-6j-bcnzocoumaran]indigo, stout 
brown-red needles from PhNOj, m. 348-60 a , sol in II3SO4 with red color, repptd. by 
H2O, only slowly attacked by aq. alkalies but dissolves in the presence of ale. with blue 
color, cannot be converted into a vat dye without decompn. 2 -\yBro»w- 6 t y-ben- 
zocoumaran]‘3'~indoleindigo, from isatin and B, fine red needles from PI1NO2, m. 300* 
(decompn.), sol. in H 2 SO« with wine-red, in XaOH in the presence of ale. with yellow 
color, is not regenerated from the NaAO* vat. 2-p-Dimethylaminoanilino-2-mercapto- 
$-bromo- 6 j benzo-3-coumaranone, from 1 g. of the above anil in 50 cc. C 6 H 6 at 70-80 9 
treated 12 hrs. with dry IfaS, red needles from CeH 6 -benzinc (yield, 0.9 g.) t m. 176° 
(decompn.), sol. in H 2 SO< with brown-red, in alkalies in the presence of ale. with yellow 
color; 1 g. in 20 parts I I/O, 5 parts ale. and 2 cc. of 2 *V KOI! slowly treatedwith 0.8 


. KiFe(CN), in HjO gives 0.8 g. >A the spirtiy. BrA-CCX /. 

i /C< 


>\ 

/C< ) 

O' h^/XMe, 




red needles from PhXQs. m. 200* (decompn ). sol. in II : SOi with violet’color. 

Chas. A.'Roriu.HR 

Azopyrroles. I. R. CtCSA. I'niv Bologna. Cuss. Mm. ilal. SI, I, 49-55 
(1921).— The azopyrroles through analogy of the pyrroles with the phenols and 
with PhNHr are comparable to the hydroxyazo and amiuoazo eompds. since the 
azopyrroles may be considered as having 2 forms, one azoic (I) and the other 
pyrrolenic-hydrazonic (II). Planeher concluded that I is the proper formula for 


II II 

MkNPh ^ ^X.XIirh 

NH X 

I II 

the free eompds. and II is correct for the eompds. with adds, m 
their behavior toward 1’liNC. The -.-stilts here desenlied were intended to establish 
whether there is any isomorphism between pyrroleazobciueue and PhXiXPh and to 
det. the constitution or these eompds. by spectrogmphic studies. V. p. detus. with 
PhNiNPh as the solvent showed anomalies that indicate that pyrrolcazobenzene 
gives solid solus, with this solvent. This result conforms with the fact that pyrrole 
gives solid solns. with C,H,. A comparison of the absorption spectra (visible part) 
of pvrroleazobcuz.ene, pyrroleazo-a-nitrolieuzene, the w- and p-isomers an . met 0 
pyrrolcazo-p-nitrobenzeiie (III) shown! that the curves are all similar t» tlot » . 

which necessarily has the az.oid constitution, l’rom this it is cone ude tia a tese 
derivs., even in the solid state, have the azoid constitution of I. y r\ sta ograp tc 
detns. on pyrrolcazobenzene anti PhNiNPh show no analogies, lhca aisa so 
these eompds. except III, however, have the constitution of II, since t ictr . ; . 
solns. undergo sharp color changes on adding l-.tOK. with formation of tlw lotrcsponc mg 


>X:XC t H,XO 

\/ 

X.Me 

III 
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nitroriic acid salt. HI has no labile H and so remains unchanged. One g. pyrrole 
in EtOH + 5 g. NaOAc in coned, aq. soln. treated at 0° slowly with ^-OsNCjHUNiCl 
(from 2 K- p-0 2 NC 6 H 4 NH 2 ) gave a brown ppt. of p-nitrobenzencazopyrrole, orange 
crystals from ligroin, m. 148-9°. The m-dcriv. similarly prepd. gave bright yellow 
needles, m. 91-2°. The o-deriv. gave orange-yellow needles, m. 121-2°. JV-Methyl- 
pyrrole similarly treated with p-OiNC*H.|NHj gave p-nitrobenzeneaza-N-methylpyrrole 
as violet scales. E. J. Witzemann 

The color of the indigoids. J. Martinet. Rev. gen. mat. col. 25, 17-8(1921). — 
In spite of the accumulated evidence with regard to the relation between color and 
chem. constitution of compds., it is still impossible to express this relationship in a 
general manner by a mathematical formula, and to calc, selective absorption. Cer- 
tain rules, however, permit the color of org. compds. to be predicted with reasonable 
probability, as may be demonstrated in the case of the indigoids. Thus there is an 
increase in the depth of color in passing from brownish red isoindigotin (3,3'-bisindole) 
to violet-red indimbin and blue indigotin; a similar relationship exists in the case of 
oxindigo (2,2'-biscoumarone) , thioindigo (2,2'-bisoxythionaphthene) and indigotin; 
substituents in the Oppositions, such as Me, HO, NH«, and the halogens, lessen the 
depth of color. Facts such as these are not isolated cases, and could be predicted by 
the application of the following rules; (a) The union of an auxochrome and a chromo- 
phore by means of a chain of conjugated double bonds between C leads to an increase 
in the depth of color (bathochromic effect). (6) The direct union of achromophorc 
and an auxochrome decreases the depth of color (hypsochromic effect). This first 
rule arises from the examn. of a large number of compds. of established constitution, 
but the second is less well known. For example, the group NO is a powerful chronio- 
phorc, and NHIvt is a powerful auxochrome. When these groups are united by a 
benzene ring the deeply colored £-()XCiH«NHEt results (a), whereas when these 
groups are directly united the almost colorless PhN(NO)Et results (6). In the case 
of isoindigotin, the auxochrome NH groups being directly attached to the chromophore, 
CO groups arc in an unfavorable position for the production of color, while in indigotin 
the NH group exerts its max. effect because it is attached to the CO group by a benzene 
nucleus on one side, and by a C atom, which forms part of a chain with double conju- 
gated bonds, on the other. The formula of indirubin occupies an intermediate position 
between the two, and this fact is reflected in its color. The inciease in the depth of 
color in passing from oxindigo to thioindigo and indigotin is a bathochromic effect 
due to the increasing power of the auxoehroines OPh — , SPh — . NHPh — , and is in 
agreement with known facts in other series. With regard to the diminution in the 
depth of color produced by the introduction of auxochromes in positions 6,6', it appears 
that (c) the effect of two auxochromes is cumulative when in the /^-position, but that 
they act in contrary directions when in the m-posilion with respect to one another. 
This also is in agreement with experience in other series; thus o-nitro-p-phenyh uc- 
diaininc is greenish black, while n-nitro m-phenylcnediamine is yellowish red, and 
nitroquinol is red while asyw-nitroresorcinol is lemon yellow in color. This rule is 
particularly well exemplified in the indigoid series, for all 5»5'-derivs. arc considerably 
deeper in color than the corresponding O.fi'-derivs. The application of these 3 rules 
serves as an excellent guide in the search for new coloring matters of a desired shade. 

J s. 

Remarks on some earlier communications. F. Kkhrmann. Univ. Lausanne. 
Ber. 54B, 657-9(1921;. --Brief replies to the criticisms of v. Braun on the constitution 
of pyronine <C. A. 13, 1322) and of Hantzsch on absorption spectra of triphcnylmc* 
thane dyes (C. A. 13, 2524) and comments on the conclusions of Dilthey on pyiylbim 
compds. iC. A. 14, 2041). Chas. A. Koviw* 
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Mitragynine and mitraversine, two new alkaloids from species of Mitragyne. 
Ellen Field. Univ. Edinburgh. J. Chem. Soc. 119, 887-91(1921).— Mitragyne 
speciosa, extd. with ale., the ale. residue dissolved in AcOH and dild. to ppt, resin and 
chlorophyll and then made alk. with NH 4 OH, gave an amorphous ppt. r from an AcOH 
soln. of which picric acid ppts. mitragynine picrate, Cs^HmOiN.CeHANj, orange-red 
slender needles from glacial AcOH, or McOH, m. 223-4°. Mitragynine , amorphous 
crysts., bs 230-40°, m. 102-0 °, contains 3 MeO groups. Hydrochloride, rhombic leaflets 
from aIc.-Et*0, m. 243°. Acetate, slender silky needles from AcOH-EtzO, m. 142°. 
Trichloroacetic, CjjHjiOjN.CClaCOzII, needles from Mc a CO-EEO, m. 157°. The 
hydrolysis product of the acetate with EtONa is a dicarboxylic acid, C ir H M N(OMe)- 
(COsH)j, m. 280°. Distd. with CaO, a green oil was obtained from which a red picrate 
was prepd., tn. 218°. Mitragynine may he a deriv. of indole or at least undergoes 
decompn. with the formation of such a substance. M. diversifolia, treated with ale. 
and AcOH as above, the AcOH soln. poured into H»0, made alk., extd. with Et 2 0, 
the EtaO extd. with 10% AcOH and this ext. made alk. gave 0.27% of the wt. of the 
leaves of mitraversine, CaHaOjN:, m. 237°. It contains 2 MeO groups. Hydro - 
chloride, rhombic leaflets, m. 208-10°. C. ). West 

New degradation product of physostigmine. Edgar Stedman. Univ. Edin- 
burgh. /. Chem. Sac. 119, 891-4(1921).— 1 g. eseroline methiodide boiled with 13 
cc. of EtONa (0.5 g. Na in 50 cc. EtOH) and excess of Mel for 1.5 hrs. in a stream of 
H, gave 0.3 g. of a compound CioHjrONV (net loss of C 4 H.*), plates from MeOH, darkens 
210°, m. 235° (decompn.). It contains 3 Me groups of which 1 may be MeO. The 
I is easily removed with moist Ag.O. The distil, of tliis quaternary base gave a volatile 
amine, as yet not identified. C. J . West 

Synthesis homomorpholine and of benzohoraomorpholine. Julius v. Braun 
and Otto Braunsdorf. Landw. Hochschule Berlin. Ber. 54B, 685-703(1921). 

In the synthesis of these 2 new compds. v. B. and B. followed in part the course pursued 
by Knorr in synthesizing morpholine and benzomorphniine, using Br(CH 2 )jOBz (A) 
to introduce the -CH,.CH 5 .CH 3 .0 -part of the ring, while K. used ethylene oxide to 
introduce -CHj.CH,.0 -(,!«». 301, l(lK0S»i. It was first tried to accomplish the 
synthesis by the following series of reactions: A -f XH* — > H : X(CH 2 ) 3 OBz + 
CHj.CHt.O — > H O (Cl 1«)‘X 1 1 (C II jbOBz — > HO(CHjbNH(CHj)*OH > 

1 1 

NH <CH*.CHiCHi > q (B). but, working in HO-frce solvents, best in C 6 H 6 at 100°, there 
CH< — • — CHj 

was obtained from A and NH a , even with an excess of the latter, together with a product 
of quaternary character, a mixt.of bases boiling within a large range from which, to be 
sure, could be isolated a fraction bn about 150' and having approx, the compn. of H 2 - 
N(CH*)jOBz but extraordinarily small in anil Next it was tried to carry out 
the following reactions: A + NH»Me > MeXHiCH ■ ,X)Bz- > HO(CH?)’XH(CH 2 )3 
OBz — > B zO(CHi) 3 N H (CHOaOBz — > BzO(CHA..X{XC':(CHA()Bz ^B, but when 

2.5 mols. MeNHi in 7%, C«ll 6 solil. was heated 7 hrs. at 100 3 with 1 mol. A in a sealed 
tube, then treated with H a O and dil. acid, extd. with Et-O, made alk. and fractionated 
there were obtained chiefly 2 fractions: (l) The hoped-for -^mcthylanunopropsl btnjrale, 
b,o 144-5°, as an oil with a strongly basic odor blit in only very small amt. (2 g- from 
50 ‘g. A); (2) diAy-btnzoyUfxypropyl\mclhylaminc, very viscous oil of faintly basic 
odor, b« 268-72°. in much greater yield (I2g.): its hydrochloride, silvery, noii-bygroscopic 
leaflets from ElOH-EtjO, m. 137°; the chloraa urate and chloro plat i note are oily; meth- 
iodide, crystals from ale., m. 187°; the base boiled 1.5 hrs. in aq. ale. with S-10 mols. 
NaOH, acidified, freed from the ale. by distn. and from the BzOH with El : 0 and made 
alk. gives di-y-hydroxypropylmcthykimine. thick oil, bis 164-5 (yield, SO r), orming 
an oily hydrochloride, chloroaurat'e and chloroplalhuitc but a solid picrohnak, crystals 
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from EtOH-EtiO, m. 136 and a methiodide, needles from ale., m. 110°. The synthesis 
of B.was finally effected as follows: When 2 mols. PhNH? and 1 mol. A are heated 

l. 5-2.0 hrs. on the H*0 bath, then dissolved in dil. acid, freed from traces of unchanged 
A with EtjO, made alk. and fractionated in vacuo, PhNHj dists. over below 100 °, then 
the temp, quickly rises and at 270-310° (chiefly 270-80°) there passes over a viscous 
yellowish fraction, consisting chiefly of y-anilino propyl benzoate (C); at the same time 
there is marked deconipn. and a not inconsiderable residue remains behind. Analysis 
shows that the C is not quite pure and redistn. is again accompanied by decompn. 
It was therefore not attempted to isolate the C and the mixt. with PhNHj was boiled 
1 hr. in aq. ale. with excess of alkali, acidified, freed from the ale. with steam, again 
made alk., extd. with Et>0, dried a short time over fused potash and fractionated, 
giving 80% of HCKCILOjNIIPh (D). b u > 173-80°, <1< 9 1.073 (cf. Rindfuss and Harnack, 
C. A. 14, 2930); the nitroso derivative, hydrochloride and chloro plat i note are oils; pier ate, 

m. about 70°; picrolomte, crystals from ale., in. K»5°; quaternary methiodide, tables 
from ale., m. 135°. D does not react with AcH even after boiling for hrs. in Kt/) 
in the presence of potash. The small residue remaining on distg. D is N-di-y -hydroxy - 
propylaniline, very thick yellowish oil, bio about 240-5°; pic rate, crystals from ale. 
in. 108°. B heated in 50%, CHCb sola, and a trace of 11-0 with an cquiv. amt. of 
ethylene oxide C hrs. at 50° gives almost quant. .V- y-h yd roxypro pyl - X-d-h ydroxycth yl- 
aniline (E), very thick oil, b 9 220-5°, d} 7 1.099; hydrochloride and methiodide, oils; 
picrate, crystals from KtOH-Iit/). in. 102°. E can be converted into N-phcnylhoma- 
morpholine (F) by Knorr’s method by intramol. dehydration with II , SO, but the success 
of the operation depends upon keeping within very narrow limits of time and temp . 
5 parts of 70% H.-SO<, as rccoiiuueuded by K., proved very satisfactory, but the tinn- 
(8-10 hrs.) given by him is too long anil the temp, interval ( 100 " 70 °J too wide; as 
soon as the temp, goes beyond 105° extensive reunification becomes apparent and below 
160° the reaction is extraordinarily slow; to obtain any considerable yield of F t I k- 
mixt. must be heated at most 0-8 hrs. at 100 .V' in a sealed tube; it is then dild. with 
HiO, made alk., distd. with steam and the distillate extd. with Kt/), dried and fraction- 
ated; the F (30% yield! is an oil of unpleasant basic odor, b» 155-8°; hydrochloride, 
m. 16.8-9°; chloro plat imtte, indistinctly cryst. docks from II/), dcconips. 190-7 , 
picrate, crystals from ale., in. 145 ; pit toli-notc, rhombic leaflets from ale., tn. 162-5'. 
F can be boiled for hrs. with Ac/) without change and it is not affected by CrCL-AeOH, 
both facts indicating that in its formation fr<un E the II/.) split off does not come fnun 
one of the OH groups and a H atom attached to C; the indifference towards CrO :d-»> 
indicates that there has not been a shortening <>f the trimcthylene ring with formation 
of such a compd. as PhN CH. Cll O L'IIMc.CHj or PhX.CH;.CIl:.O.CH;.CHM' 

• ; . i j 

A shortening of the ring to PhX.aiMe.o.ai,.CH: CH: or PhX.CH,.CIt;.0 CHlit 

is very improbable in view of the great resistance of F towards coned, or dil acid'. 
Like piperidine with aromatic substituents on the X, F cannot be ruptured by Hofmann ' 
method. On the H.O bath it combines easily with Mel, but the resulting met It 
is a non-crystallizable, thick, faintly yellow sirup; the mcthochloridc is likewise v : 

chloroplatinale, fine red-yellow powder, m. 182 3". The methiodide boiled with < 

KOH regenerates F. F nitrosated in the usual way (keeping the temp, below - !’* ) 
and allowed to stand fi hrs. in ice-XaCl gave almost 50% of N-p-n tlrosoplu'iiyih“" : ' • 
morpholine hydrochloride, fine red-yellow cryst. mass; free nitroso base, green oil, l (l 
g. of which, boiled 0.5 hr. under a reflux with 400 cc. of aq. XallSOj (d, 12), tn'M 
with 200 cc. HCi, evapd. to 0.5 its vol., made alk , di.std. with steam into dd 1^* 
evapd. to dryness, extd. with ale. and ppld. with lit/), gave 2 g. of the hydroouo'.ut , 
fine cryst. powder, m. 174-5°, of honwmorphdine (B), oil of sharp atnmoniacal 
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very difficult to .dehydrate completely and therefore not yet obtained pure, fumes' 
in the air, reacts with UNO, without evolution of N but forming an easily sol. .NO 
compd. and gives with the so-called alkaloid reagents characteristic ppts., e. g„ reddish 
brown with IrKI, orange-red changing to brownish with Hgl.-KI, yellowish with 
phosphomolybdic acid, white with HgCl,; it is stable towards hydrolytic agents, being 
unattacked when heated several hrs. at 13(1’ in scaled tubes with several vols. of fuming 
HC1, whence it is concluded that when the p-nitrosophenyl residue is split off the hetero- 
cyclic nucleus in F remains intact and is present unchanged in B. B differs from mor- 
pholine in its behavior towards H-PtCl,, its soln. becoming green and depositing green 
flocks. The benzoyl dermlht, prepd. by the Schottcn-Baumann method, is a thick 
oil; p^nitrobenzoyl derivative, nt. KM*. X-y-lIydroitypropyl-o-miisidine, from 3 mols. 
o-anisidine and 1 mol. A heated 2 hrs. on the H,0 bath, then boiled 1 hr. with an excess 
of aq. ale. NaOH, b, 0 194-6° (yield, S5ff); the hydrochloride is extremely hygroscopic, 
the picrale is oily, the phrolmatc m. 10(1-1”, the quaternary melhiodide, crystals from 
ale., m. 163”; the m'troso derivative is oily. The base heated 5 hrs. in a scaled tube at 
exactly 160° with 4 parts fuming HC1 yields v(l'; of the hydrochloride, cryst. powder 
from F,tOH-Kt;0, in. I (IS -70°, of S--,-prnpy]-o-amimpheml which is freed from the 
HClsalt by treating in H,0 under lit.O with soda, removing the Kt,0 with H, drying 
in mcuo in a slow current of II at 30-00°, taking up in let-O, pptg. dark impurities with 
petr. ether and again evapg. in II; it forms an almost colorless cryst. mass, m. 76-7°, 
exceedingly unstable in air, especially in the presence of moisture, oxidizing and darken- 
ing, decomps, completely on distil., even in a good vacuum, gives a dark red colot with 
FeClj, dissolves clear in alkalies; nitroso derivative, fine, only faintly colored cryA. 
powder from EtjO-petr. ether, m. 90-7°. When the base is heated about O.o hr. on 
the HjO bath with approx. 1 mol. alkali (if an excess of alkali is used practically the 
only reaction is an alkylation of the basic X atom by the CICH-jCHjCHi-groups), 
then treated with more alkali and di-td. with steam, most of the product remains 
behind as a dark mass but there is obtained about 10', of i<eiizohontonwrpholine (G), 
hni 130—60°: picrale, flue cryst not . from let 1 1 . d trkens above Inti', nt. 1 90° ; quaternary 
melhiodide, long needles from ale., nr. 173-0 . That G has really the structure assigned 
to it and not one of the isomeric structures CH:.O.CH;.CHMe.XH (H) or 


C,.HiO CllMe CIlaNIi is shown by the fact that, in the tirst place, it is different from the 

i . i 

known H (Stormer. Her. 31, 733'iy.ts’ , and. secondly, when its methiodide above is 
boiled with 30' ( KOil it yields it-diiiit ‘kyl no roe phenyl tillyl ether, hio 129-30°, which 
was synthesized from the X< t, compd. with SnCb and IICl: picratc, darkens 162°, 
m. 167-8°; hydro, tdoride. in l v 2 3 k phoodthiourea, ill. 117°; quaternary methiodide, 
nl. 131-2°, smoothly loses Mel oil heating in vacuo, yielding the X-dimethyt base, bio 
I 18-9°, whose picratc, needles front Kt.O. in. 100-7 ". hydrochloride is oily and chloro- 
platinate, ocher-yellow powder, nt. ItiO-l °. C. A. R. 

Azthionium salts of the naphthalene series. 1 ? . Kehrmann and Takis Ch. 
Chkistopoulos. Univ. Lausanne. Her 54B, 640-57(1921).—' The present paper 
contains further observations made on the azthionium salts prepd. by treating the 
thio derivs. of a- and fl-Ca.H ; N Ill'll and a- and 6 -(CmH,).XH with oxidizing agents 
in the presence of strong acids (Ami. 322 , 44(1902)1. Thiophcityl-a-naphthylamine 
(A), obtained in 40% yield hv heating 15 g. o-C; -H:X'H t’li and 4 g. S S hrs. at 210 
instead of 240° like Kym (Her. 23 , 2404(1890!) and working up the melt through the 
picrate as previously descrilicd, sops, from ligroin in golden yellow tablets, in. 130.5°, 
forms in ale., C,H,, AcOH, etc., pure yellow solns. with bluish greeu fluorescence, be- 
comes deep blue with coned. H : SO, and a vivid wine-red with a little HNOj. The 
HiSO t soln. evolves much SO,; if it is diid. with ice H : 0 after the evolution of SO: has 
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ceased, there is obtained at first a clear wine-red soln. of the monoacid azthioniuin 
sulfate which, however, socn decomps, in the manner described below; short warming 
with AcsO and a tittle ZnCh gives an acetyl derivative , colorless crystals from C*H«, 
m. 132°. A in ale. boiled 1 hr. w*ith the necessary amt. of HsOj and a little powdered 

NaHCOj yields the sulfoxide, Ci fl H 8 < C 6 H«, cryst. granules from EtOH-C 6 H«, 

decomp, about 194 °, forms in coned. H^SO* a pure blue soln. changing tored on addition 
of ice and depositing phenonaphthothiazone; if, on the other hand, it is dild. with ice 
and at the same time with a considerable excess of 20% HCIO4 it yields a^naphtho- 
phenazlhionium perchlorate, obtained more easily and in purer form by gradually treat- 
ing a satd. soln. of A in AcOH with a mixt. of 1 part satd. aq. FeClj and 2-3 parts 
AeOH; the soln. at once becomes dark violet-blue and deposits a cryst. magma of 
dark blue inicroneedlcs of an Ke double salt of a quinhydrone-like intermediate oxida- 
tion product; in contact with a sufficient excess of the oxidizing soln. this disappears 
quickly and is replaced by a second erystn. of dark red needles of the Fe salt (B) of 
the holoquinoid stage. After all the FeClj has been added, the cryst. magma is treated 
with much 20% HC10< and slowly dild. with much H*0; the Fe salt dissolves with 
fuchsin-red color but the above perchlorate almost instantly seps. again; it forms dark 
chocolate-brow’n needles with violet metallic luster, slightly sol. in cold HiO with red 
color and quickly decomps, on heating into phenonaphthothiazone. The above ferric 
chloride double salt fB), CuHnNSCl.FcClj. dissolves in cold 11*0 with intense fuchsin- 
red color but in a few min. begins to dejwsit the thiazone. A perbromide, a dark red- 
brown powder which quickly decomps, at room temp., is obtained quant, from a said, 
soln. of A in AcOH treated with au excess of a mixt. of l part Br and 2 parts AcOH. 
The phenonapthothiazone (designated "phcnonaphtha/.tliione” in the earlier paper) 
is obtained almost quant, when the AcOH soln. of A, completely oxidized with FcCl, 
is treated in the presence of a sufficient excess of the oxidizing agent with enough HO 
so that at first everything dissolves with a deep red color; after 24 hrs. the soln. lias 
become colorless and the thiazone has sepd. as a flocculent dark orange ppt. When 
the above perbromide, while fresh and still moist, is added in small portions to an excess 
of ale. NHj and acidified after 0,."> hr. with dil. HC1. the orange soln., containing a 
dark flocculent by-product in suspension, becomes intensely cherry-red; the ale. is 
allowed to evap at room temp . powdered NaL'l add'*d, the ppt. washed with a little 
H/) until the latter begins to redden, then extd with boiling H«0 and pptd. with NaCl 
or NHjOH; in the first case is obtained phenonaplithothia/.inc chloride (Stahrin**. 
C. A. 14 , 131)2), while NH ( OU gives the free base, unstable yellow flocks, giving on 
short warming with Ae.O and a little NaOAc an acetyl derivative, stable dark red m-vdles 
from C\H«. m. 19t>°, sol in C«H« and ale. with orange-red, in coned. HjSO* with greenish 
blue-black color turning to a somewhat turbid violet on diln. with HjO. Thu*phi nvl- 
tf-naphthylamine (C) was obtained in excellent yield fKO%) by heating the components 
only 1 hr. at 210* at the highest and working up the product as before through the 
picrate. It seps. from li groin in S-yellow needles, m. I7H°. and shows a distinct green 
fluorescence in ale. and Cell* Acetyl derivative, prepd. with Ac/) and a little ZnCI:, 
colorless crystals from C«H«. m. 12b°. Sulfoxide, from C, suspended in considerable 
AcOH, treated in small jMrtions with coned aq. NaNO* and pptd. with HO 'dieti 
the soln. has changed through orange-brown and brownish to almost 
granular crystals from CJU-KtOH, deeomp. about 225°. sol. in coned. H.-^h 
with blue-violet color? forming the azthionium salt; on addition of ice the soln becomes 
a yellowish blood-red and with more 114) slowly decolorizes and reppts. the 
C in AcOH with coned, aq. FeClj dild. with AeOH gives, even with a large ex«i>s'^ 
FeClj, a dark green powdery ervst. ppt of a ferric chloride double sail of ihc quinli><l r,)11c 
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stage, containing about 12% Fe, sol. in H>0 with orange color but quickly decompg. and 
depositing dark flocks- If the oxidized soln., with the pptd. double salt in suspension, 
is treated with 20% aq. HC10, and then with much H,0, the Fe salt dissolved and is 
converted into the meriquinoid p-naphtkopheruizthionium perchlorate , almost black 
microneedles- The holoquinoid perchlorate is best prepd. by dissolving 0-2 g. of the 
sulfoxide in just the. necessary amt. of cold coned. H.SO, and treating the resulting 
violet-blue soln. of the diacid sulfate with 2 vols. of 20% HOOi; it seps. as a dark 
brown cryst. ppt. with brass luster, somewhat sol. in cold 11,0 with orange color but 
quickly decomps, and becomes colorless. Perhromide, from C in AcOH and excess 
of Br in AcOH, dark brown-red cryst. powder, sol. in cold 11,0 but quickly decomps. 
Thio-fl-dinaphthylamine (D) (Ber. 10, 2240(1880)} is obtained iu 80% yield by heating 
16 g. (fl-CioHr)iNH and 4 g. S at 200-10° at the highest for 10 min. only; it seps. from 
C«Hj in light yellow needles, m. 233°, dissolves in C t H s , EtOHand AcOH with light 
yellow color and green fluorescence; acetyl derivative, long colorless needles from EtOH- 
C<Hi, m. 208.5°. Sulfoxide, long needles from EtOH-C 4 H t , decomp, about 212°. 
Meriquinoid ferric chloride double salt, fine giaphite-black leaflets. B-Naphthasthionium 
perchlorate, heavy dark red cryst. powder. Chas. A. RoutLLER 

Monograph on oxalic add. J. Grosses).!). Z. ges. Kohlensaure Ini. 26, 453-4 
(1920); Chitrtie & Industrie 5, 400(1921). A. P.-C. 

Iodometric estimtftion of mercaptans. T W. Kimball, R. L. Kramer axd E. 
Emmet Reid. J. Am. Chem. Soc. 43, 1 100- 1200(1921).— By taking advantage of the 
partition of HI between the disulfide and H-O, Klason and Carlson's method for the 
estimation of mercaptans (Ber. 39, 738(1906)) has been so modified that the necessity 
for neutralizing the acid formed is eliminated. Into about 33 cc. A" I in KI in a 230- 
cc. glass-stoppered bottle is introduced about 0.23 g. of the sample in a glass-stoppered 
weighing tube, the bottle shaken to release the sample and insure the free transfer of 
the I from the H s O to the mercaptan layer and the excess of 1 titrated with 0.1 A’ 
Na-StOi and starch. The av. variations in 5-0 detns. each on Me, Et, Pr, Bu, sec-Bu, 
iso-Bu, iso-Ain and Ph mercaptans were found to be 0.05-0.13%. C. A. R. 


fl, f3-Dichloroetbyl sulfide. Delkhne, Fi.ki'rv and Villi’. Compt. rend. 172, 
1238-40(1921). — The article is a summary of observations made on (CICHjCHi^S 
(mustard gas) (A) during a wide experience gained from examn. of numerous samples 
of A and its components. I. Preparation -A has been prepd. industrially by 
3 methods, (a) from C,H, and fyCI-, (3) from C : H< and &C1: to which suffi 
cient Cl has been added to bring the enmpn. to SCI; and (c) from StCH.CHiOH): 
by esterification with HC1. a. Excess of sulfur in products-The products prepd. 
by (a) and (4) always contain an excess of 8, either in soln. in some indeterminate 
form or, as has been suggested, combined as S:S(CH : CII.Cl)i. (cf. Conant, 
Hartshorn and Richardson. C. .1 14, 1077). Pure A or that prepd by method 
(c) is distinguished from the preceding products by the fact that it yields n0 H.bt> ( 
when oxidized with chromic-nitric mist, whereas the others contain b “’J™* 
to H,SO, in quantities varying from 3 vo 14%, depending upon whether SCI or &CU has 
been used in their manuf. Possible occurence of isomers in the industrial products. 

A small quantity of HCI is always obtained by distn. in vacuo of the products made 
according to methods («) and (5). Some of these may yield as much as So c of a hquid 
f. 10-13° but never the pure A, which solidifies at 14.KM4.lo ; the distn. product is 
moreover always accompanied by portions which are still liquid at 0 . icse iqu 
fractions, sepd. from 1 kg. of distillate and refractionated, yielded more o s ° 

The new liquid fractions sepd. after cooling the distillates to - In . nerc once mo 
tionated, b» 10&-160". These last fractions had varying densities and solidified more 
or less at -10° but surprizingly had practically the same S and Cl content as pure A, 
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they did differ from A, however, in the amt. of Cl hydrolyzable by H 2 0 at 80°. The 
S oxidizable to H 3 $0« was practically nil. It is suggested that they probably consist 
of isomers such as ClCH 2 CH 2 SCHClMe or S(CH:CHC1) 2 , ClCHnCHjSCH : CHC1, 
MeCHClSCH : CHC1, etc. formed, possibly, from higher chlorinated compds. by the 
splitting off of HC1, a view supported by the behavior of industrial products on rectifica- 
tion. The mol. wts. of these liquid fractions detd. in C*H« are of the order of that of 
A, actually 140-104. 4. Cryoscopk constant of (i,fl-dichloroethyl sulfide. — The f. p. 
const., K, of A was detd. to obtain some quant, idea of the impurities corresponding 
to the f. p. depressions noted in the crude distn. liquids. Raoult’s law gave K = 60-2 
but this value diminished very rapidly with moderate increases of the concn. Apply- 
ing Louguinine and DuPont's modified formula (cf. C. A. 7, 1316), dt = Kn/{n-\- N), 
better agreement was realized and K = 3S. The latter formula is valid up to dl = 10-15°, 
using C 6 H 6 , PhCl, CC1 4 and Cf*. A. T. Frascati 

Interaction of sulfur monochloride and organic acid amides. Kuverji Gosai 
Naik. Imp. College Sei. Tech. J. Chew. Soc. 118, 1160-70(1921). — Oxamidc, suc- 
cinamide, malonamide, phthalamide and phthalimide do not react with S^Clj. 
AcXH* gave .V- sulji dob isaccla mt'de, (AeXHV-S, slender needles, m. 192°. It decomps. 
AgXOj with the formation of Ag:S. On boiling with Xa:C0 3 and then acidifying, H 2 S 
was evolved. X'SuIfuIobisbitiz<imid,\ (PhCONHV : S, fibrous needles, m. 1H8°. This 
did not react with AgXOj nor with Xa.O )j. X-Snl/idobisbulyrftmide, (CJ{;CONH)_>S, 
minute crystals, m 175°. COfXHj)* gave chiellv XH*C1 and S, with HC1. CS- 
(XIIj)j gave sulfidodithiociirbamide dihydrochloride |NU:C(NH 2 )S].»S.2HCI, pale 
yellow, m. 176-7°. L’nder ICO, it slowly dccompd. With Na-iCOj.COi was evolved. 
XaOH first pptd. S, and upon acidifying, IPS was evolved. CS(NHPh)j gave 3,6- 
dithio-i,2,4,sdetraphenylhexah\dro- 1 .5 -Ulrazine, CS(N Ph.XPh)iCS, prisms, m. 160°; 
it is stable and is not affected by HO. PhCONHPh gave trisulfidobisbeu- 
zanilide, (PhCONHCclliShS, yellowish white, m. 244°. Disulfidobis-stilicylamide, 
[C»H»(OH) COX H ; bSj, yellow, amorphous solid, decomp. 226°. C*H<(CO)*NK reads 
with SjCli to form X-sulhdodi phthalimide, (CM {«(CO) 2 Xl;S, ni. 190°, gradually dccompd. 

C. J. West 

Organic arsenic compounds. II. Action of bromocyanogen on triethylarsine, 
Wilhelm SteinKuJT and Johannes Miller. Tcdm. Tloehschulr. Dresden. I hr. 54B, 
841-7(1921); cf. C . A. 14 , 3419.— ArdiK b. 140°, is best prepd. (18 g. yield) from 93 g. 
EtBr and 21 g. Mg in 600 cc. KtsO slowly treated in icc-XaCl with 7)0 g. AsCl* in 120 
cc. Et ; 0, dccompd. with ice and HC1. dried with CaCl*, freed from Kt*0 below 3S° 
in a COj atm. and fractionated in warn; when a 1:10 soln. in Kt : 0 is treated slowly in 
ice with a similar soln. of 1 mol. BrCX (distil, over CaCb) it gives at once triethylarsine 
oxy bromide, EtjAsiOIliBr, needles from McjCO. in. 149-50®, mol. wt. in freezing PhOlf 
251, very easily sol. in H ; 0 with acid reaction. It is probably formed by hydrolysis 
from the intermediate triethylarsine bromocyanide, UtjAs(CN)Br ( which S. and M 
succeeded in isolating by working in petr. ether in the app. described by Wolfram (C. A. 
15 , 2922;; a prerequisite of success is that the app. and materials be absolutely dry; 
the petr. ether fb. 40-55*9 was boiled several lirs. over Xa-K alloy; the BrCN was distil- 
over CaCl* and then slowly over Xa. The AsKtj in 10 parts petr. ether was treated 
slowly with 1 mol. BrCX in 20 parts petr. ether in an atm. of CG 2 dried with CaCl:. 
HjSO t and ?/);. The product rn. *‘»7 ’ immediately after its prepn. but on standing in 
the air g<x* s over into the o.sybrnmide: slowly heated under 12 mm. iu a CO; ntm d 
decomps. at a bath temp, of about 1 ID into diethyls ya mm rsinr, b l2 74 m. — 50°, has (hi 
typical odor of cacodyl eompds. Ill, Action of bromocyanogen on cyclopentanuth- 
ylenephenylarsine. Wilhelm Stelnkopf and Artur Wolfram fbut 848->' 
BrCX adds tocyclopentamethylphenylarsine (A) just as to Asl?ta but at room b"U* 
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there is no ring cleavage at all and even on distn. no detectable cleavage such as occurs 
with the analogous iV-phenylpiperidine compd.; the As ring is therefore more stable 
than the piperidine ring towards BrCN. A (4.1 g.) in 10 vols. dry EtsO treated slowly 
at 17-30° with 1.9 g. BrCN (distd. over CaCl 2 ) in 10 parts EtaO yields 5.3 g. cyclopenta- 
jnethylenephenylarsine oxybromide, prisms from Me, CO or from EtOH-Et 2 0, m. 162.5 
mol wt. in freezing PhOH 319.5, in CHBr a 601.9—5.5, forms a very strongly acid aq. 
soln., is also obtained by treating the dibromide in 96% ale. with Et 2 0. Working in 
the Wolfram app. ( with everything absolutely dry, it is possible to isolate the bromo- 
cyanide, an exceedingly light cryst. substance, m. 107° immediately after its prepn. A 
and BrCN also react vigorously when brought together without a solvent; if the mixt. 
is now warmed gently it evolves gases which bum with a distinct (CN)j flame and which, 
when passed through acidified AgNO a (to absorb any IICX) into Et s O yield consider- 
able (CN)» to the latter. If the pure bromocyanidc is cautiously warmed just to its 
m. p. no (CN) 2 is formed; the little HCN liberated (about 6% of the N) is probably due 
to traces of moisture. If dry CO, satd. with Br,. is passed over the fused mass (0.14 g.), 
0.12 g. Br is absorbed with formation of BrCN and a yellow oil which yields its As in 
ionized form to alkali, CH : (CH 2 Cir 2 Br)j remaining undissolvcd. If the fused bromo- 
cyanide is heated in vacuo lip to 210° it yields considerable amts, of HCN and a little 
(CN) 2 . An app. is described in which the bromocyanide can be prepd., fused and 
fractionated in vacuo without exposure to the air; in this app., 15.3 g. fused bromo- 
cyanide (from 12.5 g. A and 6 g. BrCN) gave 9.9 g. yellow oil of unpleasant odor, b. 
136-56°, which could not be completely sepd. iuto its components but in which reformed 
A could be shown to be present with certainty and the dibromide with great probability. 

C. A. R. 


Action of aspirin on urcthan (Comanducci) 17. The synthesis of sugars from 
formaldehyde, carbon dioxide and water (Ewart) UD. 
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Application of the law of mass action to the results obtained in the reaction of 
/5-gaIactosidase upon galactose in solutions of propyl alcohol and water. Marc Bridel. 
Compt. rend. 172, 1288-91(1 921). — In interpreting the results obtained by Bourquelot 
and Verdon on the action of emulsin upon glucose in soln. in MeOll and water, Baillv 
has arrived at the conclusion that “the law of mass action rules the diastasic reaction 
of synthesis and of hydrolysis of /J-inethylglucoside, and that the application of this 
law permits the prediction of the results of expts. t (Tec ted in any concn. of water and 
MeOH.” The formulas proposed by Baillv were applied to results obtained in the 
study of the action of emulsin upon galactose in soln. in mixts. of propyl ale. and water, 
with the object of detg. whether the law of mass action does actually hold for fermentation 
reactions, as might be thought from the fact that they arc reversible. In the contrary 
case proof was acquired that equil. is not reached in the case of 4o and 55% propyl 
alcohols, because of the easy destruction of d-galacLosidase at -f 30° in these alcohols, 
and of the excessively slow action of the enzyme at ordinary temps. In the weaker 
mixts., those less than 35%, equil. is reached readily enough and the law holds, but for 
solns. stronger than 35% equil. was not reached during a period of 193 days. It would 
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be necessary in the case of these stronger solns. to prolong the reaction for months or 
even years to allow the ferment to reach equil., admitting that it could be reached. 
The difficulty of such expts. is readily conceivable. J. T. R. Andrews 

Demonstration of pyrrole compounds in protein. N. Trornsegaard. Z. physiol. 
Chem. 112, 86-103(1921); J. Chem. Soc. 120, 1, 201-2. — The author advances a theory 
that the protein mol. is composed mostly of heterocyclic compds., and attempts to prove 
it by demonstrating the presence of pyrrole substances in gliadin and gelatin. To 
avoid the decompn. of the pyrrole compds., the author did not use solvents which con- 
tained H 2 0, and further, stabilized the pyrrole groups by introducing an acid radical 
The gliadin was dissolved in McOH-KOH which was free from HjO. It was then 
neutralized, coned, in a vacuum, and acetylated with anhydrous AcON and Ac a O 
The acetylated product was dissolved in anhydrous AcOH and treated with glacial 
AcOH and HI on a water-bath. No melanin was formed. The pyrrole compds. wen 
obtained by distn. with superheated steam. The dry gelatin was dissolved in anhydrous 
MeOH-KOH, neutralized with AcOH, treated with amyl ale., the MeOH removed by 
distn., and the pasty residue treated with amyl ale. and Na, and then with COi, and after 
adding H s O extd. with Et t O. The latter and the amyl ale. were then distd. off, leaving 
the pyrrole substances behind. H. V. Atkinson 

Protein chemistry. I. The capacity of combining with iodine and the consti- 
tution of the proteins. F. Blum and E. Strauss. Z. physiol. Chem. 112, lU-hiii 
(1921); J. Chem. Soc. 120, 1. 199. — From a study of the nature of the chem. combination 
of I with proteins, it is concluded that I entering into combination with proteins is not 
attached to the C ring only, but is also taken up by iinino groups. The latter 1 is 
easily removed from the compd. by reduction with SO;. The N-I was found to be in a 
constant relation to the C-I. In the action of I on proteins, substitution and oxidation 
take place, involving the loss of a biuret group and alteration in tryptophan and cystine 
complexes. In case of partial oxidation, the ioclated proteins thus obtained contain 
C-I, but no N-I, and do not give the biuret reaction on degradation with these conditions. 
The introduction of the I into a mol. and the heating of the protein after the removal 
of the N-I, makes the protein resistant to peptic digestion. II. lodioglobin. Edward 
Strauss and Rudolf Gr(tznj;r Z. physiol. Chem. 112, lflt»-7fr, J. Chem. Soc. 120, 

I, 200. — The above method was applied to globin and the fully iodized protein was found 

to contain 1 1 4% I; after removal of the N-I it contained 7.6% I. Hence a mol. wt. 
of 3214 is deduced for globin. H. V. Atkin** 

Secondary naphthol reaction. W I.ori.k Ccntr. allgem Path. 31, 449 all M 921 ; 
cf. C. A. 14, 2373, 2949. — Aldatnine has the projxrty of changing plant and auitiul 
nucleoli so that they give a black naphthol reaction. The tissues of the muscles of the 
swan possess a similar property when lived in formalin After several months, cvrt.iinlv 
after 7-8 months, the primary naphthol reaction of the mucous cells of the foot liciotne 1 
weaker, the nucleoli of the epithelial cells turn black in naphthol soln The cell- of the 
ovary and intestinal tract give good naphthol reactions after 3 months. Hunt tiwit-s 
left in dil. naphthol soln. (1:10,000) for several days seldom show a positive secondary 
black reaction of the nuclear and protoplasmic granules. The black proto pi Niue 
granules lie in spiral, light bands within the primary positive masses. E B ! ' ,NK 

Coagulation of the blood: A study of the anti-coagulant action of sodium citrate 
and of the part played by catcium in the blood. MaruKl Bloch. Paris. Lime! W20, 

II, 301-4. — Na citrate when added to blood renders it incoagulable, but unlike ornate 
and fluoride it docs not act by pptg. Ca. It immobilizes the Ca salts of the hl<»nl 
prevents the transformation of the profihrin ferment into fibrin. Blood pk»> n,:l 1> ' * 
colloidal soln. containing electrolytic precipitant?, the most important of which ■»"’ 1 
Ca salts; Na citrate acts as a stabiliser of the colloidal blood soln. and prcu'its 1 lC 
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electrolytic Ca salts from exercizing their peculiar pptg. properties, and this without 
in any way affecting the quantities of dissolved Ca salts. E- £. Fink 

Experimental studies on diffusion through the cornea. Diffusion and iontopho- 
resis of optochin and zinc sulfate. M. Goldschmidt. Arch. Ophthalm . 103, 280-91 
(1920) ; Physiol. Abstracts 6, 83-4.— The celerity of diffusion of Zn is doubled under the 
influence of the elec, current. The iontophoresis (cataphoresis) with optochin is 140 
times more rapid than diffusion (investigations on the cornea of a bullock). H. G. 

Enzyme action. VII. Influence of additions (toluene, chloroform, thymol and 
neutral salts) on the fermentative decomposition of dipeptides by means of yeast 
extract. E. AbderhaldEn and A. Fodor. Fermevtforschung 4 , 191-208(1921); 
Physiol Abstracts 6 , 96-7.— Addition of toluene, CHClj, and thymol causes no change 
of the activity of the enzyme, because these substances have no influence on the colloidal 
state. The influence of neutral salts depends on the colloidal state of the enzyme. Ad- 
dition of 0. 66 equiv. neutral salts per 1. effects, first a little furtherance, but soon after an 
inhibition of the enzyme action. KI and KCNS inhibit, even in the above-mentioned 
concns., and KC1, KBr, KNOj, KsSO* show, in somewhat higher conens., considerable 
inhibition. The degree of the optimal H-ion concn. is displaced, in the presence of neutral 
salts, to the acid side. VIII. Production of enzyme sols from yeast phosphoproteins. 
The activity of the sols as a function of the colloidal state. A. Fodor. Ibid 209-29; 
Physiol. Abstracts 6 , 97.— Yeast phosphoproteins can be prepd. from yeast exts. by dil. 
acids; they yield sols of varying stability according to the H-iou content of the soln. 
These sols show fermentative actions on polypeptides. This effect is parallel to the 
degree of dispersity, as observed by the ultrainicroscope. It decreases with increase 
of the acid used. By alkali alone or alk. -reacting Na phosphates, the degree of dis- 
persity and of activity is higher; but above a certain concn. considerable hydratiou takes 
place, and the ultra visible particles disappear. Addition of neutral salts (KCl) causes 
activity in small quantities with higher concns. of acid. Inactive phosphoprotcin 
(obtained by acids, ale.) of yeast can be again made active (with the reappearance of 
increased dispersity) by alkali, together with KCl. H. G. 

The relation of the sedimentation velocity of the red blood corpuscles to the di- 
alyz&ble compounds present in the blood plasma. Relation to the protective enzymes. 
E- Abderralden. Fcrmentf or schunR 4, 23(M 1(1921); Physiol. Abstracts 6, 78.— 
Substances are present in the plasma of pregnant women which increase the rapidity of 
sedimentation of red cells. Blood corpuscles of normal persons settle quickly in the 
plasma of a pregnant person; the cells of pregnant women settle slowly in normal 
plasma. The substance (cleavage product ?) passes through a dialyzer. Addition 
of "placenta peptone" to the blood of pregnancy has an accelerating influence, but 
not the addition of alanine or glycine. II- G. 

The coenzyme (complement) of diastase. \Y. Biedermanx. Fermentjorschung 
4, 258-300(1921); Physiol. Abstracts 6, 13—4. — Both animal and vegetable diastases 
consist of a thermostable (org.) component (zymogen or proenzyme) which is by itself 
inactive and of a thermostabile coenzyme or activators (the ions of numerous salts). 
Dialysis does not yield totally inactive sol ns., but the absorption of the org. component 
by glass is a method by which such inactive enzymes can be obtained. In the coenzymes 
anions have the chief effect, hut the cations are not without influence. NaCl and KCNS 
have the greatest effect, then KCl, KBr, NaBr,. NH«C1, the chlorides of Ca, Mg, Sr, 
Ba, the nitrates, iodides, and sulfates follow in order. Very small quantities of the 
salts can activate various quantities of the proenzyme. The optimum occurs at the 
neutral point. The smallest addition of free acid or alkali is sufficient to inhibit the 
effect and then to destroy the enzymes. Unsatd. salts act in another way. Not 
only the primary alk. phosphates, but also acid Na citrate (0.3C(), activate salt-free 
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diastase yi spite of their reaction. Inhibition is the result of higher concns. The 
secondary phosphates and NaHCOs activate in concns. which in acid salts cause in- 
hibition (1%). H ions cause absolute inhibition sooner than the same increase of 
OIE ions. But the inhibition is much greater under the influence of the diphosphates 
and the bicarbonate than in monophosphate solns. of the same concn. This relative 
inhibition of the diphosphate diastase can be suddenly removed by the smallest additions 
of NaCl (or similar neutral salt) without change of the reaction. Addition of NaCl 
to a neutral phosphate inixt. causes a diastatic activity which surpasses all other com- 
binations with neutral salts. Mixed human saliva contains such a combination of inorg. 
salts, which has the best effect on the activity of the proenzyme. This combination 
of ions is the same, which effects the “autolysis" of atnylose, as shown in B's earlier 
work. H. G. 

Bilirubin content of human serum of the healthy and the sick. R. Botzian. 
Nitteil. g rensgeHt't. d. }fcd. u. Chirurg. 32,549-66(1920); Physiol. Abstracts 6, 39. 
— The bilirubin content shows fluctuations of short wave length in cases of hemolytic 
icterus. The "hemolytic" bilirubin gives no direct diazo reaction (in some cases the 
reaction is only retarded). The extirpation of the spleen causes the disappearance of 
the icterus and decreases the bilirubin content. But -l 1 /* months after the operation the 
bilirubin content increases again, in consequence of compensatory growth of reticulo- 
endothelial tissue. At the same time, the hemolytic bilirubin is changed into "Stau- 
itngsbilinibin," which gives the direct and indirect diazo reaction. The same quantity 
of bile-pigment is found in the arterial and venous blood of the spleen. H. G. 

The influence of sodium fluoride on the activity of pancreatic diastase. S. Lang 
and H. Lang. Biorixm. Z. 114, lOo 93(1921). — The production of glucose and mal- 
tose from oat and sol. starch by the action of freshly prepd. pancreatic diastase in the 
presence of various amts, of X.iF was detd. by polarization and titration of the residues. 
The protocols of the expts. arc given in detail. The results show that NaF retards the 
diastatic deeompu. of starch, the total amt. of end products decreased with increasing 
XaF concns., although at NuF concns. from 0 <*'.7 tot) 1)3% there does appear to be 
a slight accelerating effect. This is nut a const, occurrence, however. The most rapid 
inhibition of total >*«ga r formation occurs a t a NnF concn. of O L’.V J . the effect at higher 
concns. running an asymtotiv *.>:«■**•. The ratio of glucose to the total sugar rises 
with increasing NaF concn. and reaches a relatively max. value of 00-75% at 0.2a 
to I 0% NaF. This inrre.w of glucose formation from staich which occurs almost 
parallel with the decrease in maltose formation with increasing NaF concn. leads to 
the conclusion th it the total activity of diastase consists in a certain mutual combination 
of amylase and maltase effect, a combination which, notwithstanding the undoubted 
specificity of the 2 enzymes results in facilitation of the one when the other is inhibited. 

F. S. Hammett 

The action of metallic copper and silver on diastase. A contribution to the so- 
called oligodynamic phenomena. A Logkf Biochem. 7. 117, 1 A3 -00(1921) - 
Expts. are reported in which the action of taka -diastase 1 :10U0 on sol. starch in the pres- 
ence of metallic Cu or Ag alone and in the presence of KCN, Na, SsO>, KjS and NaCl. 
was studied. The effect of llgCL under like conditions was observed. When the 
diastatic action has been retarded by the metals it can be reactivated by the addition 
of these omtpds This leads I. to the conclusion that the so-called oligodynamic action 
of metals is due only to their sohi in the various media used. F. S. Hammett 

Supplementary to the work of E. Hcrzfeld and R. Klinger “Are there protective 
enzymes against polysaccharides?” Emu, AumikiiAUiRM. Biochem. Z. 117, 
(1921).— A. raises the claim that Herzftld and Klinger {C. A. 15 , 1909) have failed 
to contribute any new data in their report, and that He has repeatedly stated that it 
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is not possible to produce in the blood with regularity and certainty an. enzyme which 
splits cane sugar, when this coinpd. has been parenterally administered. 

F. S. Hammett 

Chemical composition of the brain. Tomjhide Shimizu. Biochem. Z. 117, 
252—62(1921) —By methods which are described in some detail and which because of 
their multiplicity cannot be abstracted S. obtained the following amts, of substances 
from 35 kg. of ox brain. Glycocoll, none; alanine, 0.24 g.; valine, 0.13 g.; leucine, 
0. 09 g. ; isoleucine, 0 .09 g. ; proline 0 . 25 g. ; phenylalanine, 0 . 03 g. ; glutamic acid, 0 . 10 g. ; 
aspartic acid, present; tyrosine, 0.18 g.; histidine, 0.19 g.; arginine, 0.21 g.; lysine, 
0.70 g-; adenine, 2.42 g.; guanine, 0.42 g.; xanthine 1.33 g.; hypoxanthine, 0. 18 g.; 
creatinine, 0.22 g.; cytosine, 0.03 g.; thymin-uracil, 1.26 g. ; choline, 0.57 g.; and serine, 
0.47 g. Demonstrable amts, of d-laetic acid, succinic acid and inositol were found. 

I ? . S. Hammett 

The significance of acidity in the hydroxynitrile synthesis and the non-existence 
of Rosenthaler’s syn-emulsin. E. Nordefeldt. Biochem. Z. 118, 15 -33(1921).— 
This paper is a report of a study of the role of emulsin in the reaction C 6 HoCHO + 
HCN C#H # CH(CN)OH (cf. 6". A . 7, 2585 ; 8, 1 792, 1796 1 . An extensive resume of the 
literature is given. There were used for the investigation solus, of benzaldehyde in 
47% EtOH; ale. solns. of HCN and emulsin prepd. from bitter almonds ground finely 
and added to the reaction mixts. All detns. were made at a temp, of 17-18°. The 
reaction mixts. were buffered to different pn by acetate mixts. or made acid or aik. 
with H 2 SO 4 and NaOH so that a pa range from 2.9 to was obtained. The results 
of the reactions were detd. by an estn. of the residual HCN. It is shown that a decreas- 
ing acidity favors the synthesis. The results speak against the idea of Rosenthaler 
that emulsin exerts an enzyme activity in the hydroxynitrile equilibrium reaction. The 
increase in the velocity of the synthetic reaction is attributed to the probability that 
the emulsin prepn. combines with more or loss of the free CJUCOOH of the reaction 
mixt. whereby the pn and the reaction velocity are increased. The increase in the amt, 
of hydroxynitrile in the presence of emuWn is explained on the grounds that cquil. is 
reached more rapidly in a mixt. where the CelT.COOH is bound by the emulsin, than in a 
mixt. where the acid present retards the process. Syn-emulsin, which is obtained when 
emulsin is first treated with acid and then made neutral with alkali, activates the synthe- 
sis because the neutral point Pa — 7 has been developed and the acidity is then so un- 
noticeable that the synthesis proceeds with extraordinary rapidity. 3 he action of 
this prepn. is not enzymatic. Kosenlhaler’s “diaemulsin, which results from treating 
emulsin with CuSCh or MgSO«, is also not an enzyme on the same line of reasoning. 
The only specific effect which emulsin exerts on a mixt. of benzaldehyde and HCN is the 
production of asymmetric hydroxynitrile. 8. Hammett 

The enzyme phosphatase-phosphatese. H P Harkndri’ciit Biochem. Z. 118, 
254-5(1921).— B. discusses the observation of Euler and co-workers {Biochem. 7.. 37, 
314) that pliosphatesc, the alleged enzyme which brings about synthesis of hexose- 
pbosphates, instead of losing its activity 011 heating at 40', shows an increased ability 
to bring about the synthesis^ He disapproves the idea that this is sullicient evidence 
for the existence of a synthesizing enzyme •’phospiialese” separate from the hydrolytic 
enzyme "phosphatase” which splits the hexose-phospliatcs and cites his own studies on 

urease as examples of the possible reversibility ol enzyme action. iCf. t- • ^ ■ 

F. S. Hammett 

The action of metals on toxins. P. Kmwtkin and L I- mu. Biochem. Z. U 8 , 
256-8(1921).— Dry tetanus toxin was dissolved in physiol. XaCl soln. in 0 .01 to 100 
conen. and the mixt. divided into 2 parts. To one was added a spiral ol metallic Lu. 
After an interval, the action of the Cu-trcated and of the untreated toxin soln. was 
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tested on mice with the result that the mixt. to which the Cu had been added was non-toxic 
up to 8 times the dose of the untreated toxin soln. , which produced death. When similar 
expts. were carried out, metallic Ag being used instead of the Cu, only a slight diminu- 
tion of toxicity was found to take place even after 4 to 8 day contact. A complete 
detoxication of the tetanus toxin could not be produced by Ag. Further expts. showed 
that diastase activity is retarded by a 1 :10 u CuS0 4 soln. and by a 1 :10* soln. of tetanus 
toxin in which a Cu spiral had been allowed to stay for 24 hrs. on ice. It is evident from 
this that in 24 hrs. there goes into soln. in 50 cc. of tetanus toxin soln. as much Cu from 
the metallic spiral as corresponds to an equimol. soln. of CuS0 4 1 :10 s diln. The results of 
repeated injections into mice of a tetanus toxin soln. in contact with metallic Cu lead 
to the conclusion that the process of detoxication involves the destruction of the entire 
toxin mot. and not of any particular component. No reactivation of the toxin could be 
produced. F. S. H. 

The influence of light on the blood. K. Aschenheim and S. Meyer. Z, exper 
Path. Therap. 22, 22-33(1921). — On the basis of 220 examns. of blood specimens from 
16 children the conclusion is reached that light affects the absolute and relative numbers 
of the formed elements of the blood. No marked differences that were valid could 
be found between the action of natural and artificial light. The reaction of the blood 
to illumination is the production of an increased number of non granulated mononuclear 
leucocytes, apparently at the expense of the polymorphic neutrophils. The eosinophils 
and mast cells are not disturbed. The hemoglobin and erythrocyte content is increased. 
The intensity of the reaction is dependent on the length of the period of illumination. 
Young children react in a shorter time and give a greater increase in the immature cells 
than do older children. F. S. Hammett 

Note on the permeability of the red corpuscles for amino acids- Siiuzo Kozawa 
and Nobu Miyamoto. Biochem . J . 15, 167-70(1921). — Red corpuscles of ox, man 
and goat arc, to a certain extent, permeable for amino acids, such as glycocoll and histi- 
dine. B. Harrow 

Chemical investigation of amylases and related enzymes. H C. Sherman. Col- 
umbia Univ. Carnegie lust . H lYurfovdr 18, 328-30(1919). — A neutral 

soln. of Na aspartate corrected the abnormally low results obtained by the action of 
purified pancreatic amylase upon potato starch which had previously been purified by 
washing with very dil. alkali and subsequent thorough washing with especially purified 
water. The neutral soln. of Na aspartate also accelerated the rate of hydrolysis of 
wheat, maize, rice, and potato starches by purified pancreatic amylase, by purified molt 
amylase, by com. pancreatin, or by saliva, but had no such action on their hydrolysis 
by a simple ext. of malt, or by either the com. or a lab. prepn. of the amylase of 
gillus oryzae. When sol. starch was used as the substrate and the reducing sugar pro- 
duced was detd. gravimetrically, similar results were obtained. When this technic, 
was used, and asparagine was substituted for Na aspartate, essentially similar results 
were obtained; however, the asparagine apparently produced a slight increase in the 
activity of taka diastase. When both asparagine and a v neutral soln. of Na aspartate 
were added to a digestion mixt , the results were such as were obtained by use of cither 
of the 2 compds. in its optimum concn. Thus the activating effects of aspartic acid 
and asparagine were interchangeable rather than additive; their effect was not due to a 
change in the II ion concn , nor to the Na ion. nor to the mere concn. of electrolyte, 
since optimum concns. of chlorides and phosphates were already present. The elicit 
was, in a sense, specific, since neutral Na aspartate increased the enzymic acti\it> 
when the optimum amts, of chlorides and phosphates were present, but could U“t l ° m ' 
pletely replace chlorides in the activation of pancreatic amylase. Joseph S. fiN 
Formation of enzymes. H. Staid Univ. Basel. Helvetica Chim. * 
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281-7(1921). — The ability of the body to assimilate 20 g. of glucose, taken by mouth, 
may be measured by the duration and degree of the resulting hyperglucemia. The 
ability is good if carbohydrates have been ingested previously within a reasonable 
time, and is decreased after deprivation of carbohydrates. On a diet containing carbo- 
hydrates, the assimilation enzymes, which govern intermediary carbohydrate metabol- 
ism, are present in the organism in sufficient quantities to prevent an excessively high 
alimentary hyperglucemia and to facilitate rapid assimilation. After deprivation of 
carbohydrates, a scarcity of these enzymes exists, and, therefore, an imperfect power 
of assimilation. Hence, ill the normal metabolism of carbohydrates, it is a question 
of the secretion of enzymes to meet conditions. After ingestion of carbohydrates, 
enzymes are secreted in excess for assimilation of the food and are present in the body 
10 to 15 hrs. later in so abundant an amt. that ingested glucose is promptly assimilated. 
On deprivation of carbohydrates for a longer period than this, a shortage of carbohydrate- 
assimilating enzymes gradually occurs since no demand for them exists. If glucose 
is then ingested, at first it is assimilated with difficulty or not at all, and the alimentary 
hyperglucemia attains a high value. However, the ingested glucose then acts again 
as a stimulus far the secretion of the enzymes; and, as soon as this secretion has begun — it 
occurs quickly— a decrease in the % of blood sugar and a return of the latter to its 
normal level take place. A specific formation of these enzymes occurs in man if carbo- 
hydrates be ingested in physiological amts. These enzymes may be designated equil- 
ibrium enzymes since they restore the cquil which has been destroyed by too high a 
conen. of an ingested substance in the Mood. Joseph S. Hepbukh 


Photochemistry of the sensitivity of animals to light. Ssug Heciit. Creighton 
Univ. 3. Optical Sac. America 5, 227-.'n(IP21).— The exptl. animals were a dam • 
(ilfyu areiuxria) and an ascidian. The action of light is probably photochem., since the 
product of the intensity of illumination by the sensitization period or time of necessary 
exposure is equal to a const., and since the temp coefl. for the action of light on the 
sensory activity of the animals is approx. 1 for an increase of 10 ” in temp., showing that 
a definite quantity of photochem. transformation is required to produce a stimulating 
effect regardless of the temp. The animals show a well marked adaptation to light, 
failing to give more than a single response even to intense sunlight. They have an 
equally prominent adaptation to the dark. During adaptation to light, the latter 
decomposes a sensitive substance, and also produces a decrease in sensitivity. During 
adaptation to the darkness 'return of sensitivity occurs, possibly as a result of the forma- 
tion of fresh sensitive material. I-ight breaks up a sensitive substance into its precursors 
and these precursors reunite in the dark to regenerate the sensitive substance. The 
adaptation to the dark follows the course of a bimolecular reaction, two precursors 
(or a precursor and an accessory). P and .1. combining to form the sensitive substance, 
S- the temp, coeff. of this adaptation to the dark is 2.4 for an increase of 10 in temp. 
The reaction time in adaptation to the light is subdivided into the sensitizat.on period, 
during which illumination is actually necessary, and the latent period unng m ic le 
animals may lie in the dark and yet give their response at the end just as though they 
had been illuminated all the time. During this latent period, an inert substance 
is converted into a cl, cm. active substance T which then acts on the ner« « produce 
the outgoing sensory stimulus; this reaction, converting L into T.rs catalyzed by th 
freshly formed photochem. dccompn. products P and ! . The process o ar a ap a 
in the human eye is fundamentally similar in principle to the process * 

lower animils. CL C. A . 15, !044. 

Interaction between albuminous substances and saline solutions, Aemroth 
E. Wright. Eroc. Koy. Sot. (London) 92B, 118-24(1921) -If senm.be superpo*d 
. best a 5 to 8 % NaCl solo., the 2 liquids mix. by pseudo 


on a hypertonic NaCl solu 
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podial interpenetration. A similar . effect is obtained if the NaCl soln. be replaced 
by a soin. of a salt such as NasSO*, KC1, KjSO*. and MgSO*, or of sucrose. Very coned, 
solas, give less striking results. The same phenomenon occurs, though less rapidly, 
if a hypotonic NaCl soln. be superposed on serum, but does not take place when water 
is superposed on serum. When hypertonic NaCl sotn. is superposed on infected scrum, 
the microorganisms are carried into the saline soln. The hypertonic NaCl sola, is 
an agent “capable of drawing out from the cavities and cul-de-sacs of a wound and por- 
ous tissues, along with the serum lodged there, the microbes which may be suspended 
in it.” The saline soln. is also carried into the cavities, cul-de-sacs, and porous tissues, 
and may possibly be made a vehicle for the transport of bactericides into these places; 
however the bactericidal power may be lost by reactiou with the proteins of the body. 
Diffusion is considered to be an interfusion of two liquids. “If it be permissible to 
generalize from the case of what happens when albuminous substances and saline solus, 
are brought into conjunction, it may be suggested that it would by appropriate explicitly 
to recognize the existence of tnutor or dr,vxin£ forces, and more generally of inlertraction 
as an agency which may cooperate with diffusion ami assist in bringing about interfusion.'' 

Joseph S. Hnrm rn 

The sedimentation velocity of erythrocytes. I. Human blood. Okokg Un 
zknmeiER. .lrrlf. gc ‘S. Physiol. 181, l»‘>'*X3i 1**20). Freshly drawn blood from normal 
and pregnant women was tested, after centrifugation and washing of the red cell>. 
for sedimentation velocity when the cells were recombined with their homologous 
plasma in the ratio of 1 ; 3 or 2 : 3. Other portions of the same plasma were shaken 
with various adsorbing agents. These adsorbed plasma were then used with red cells 
in similar detns. Comparative measurements upon normal blood and on that taken 
during pregnancy showed that (before 'lurking ‘ the sedimentation velocity of the normal 
blood was decidedly less. 12 mm. in In min., as compared with 18 mm. in 10 min. for th ■ 
blood taken during pregnancy. With both types of blood shaking the plasma with 
adsorbents for positively charged particles, such as animal charcoal, kaolin, bolus alba, 
and to a much less degree with talcum. \erv markedly reduced the vel«>city of sedimen- 
tation. Agents, such as the oxides of Fe and t.Y <.r the hydroxides of Fe and VI. whic’i 
adsorb negatively charged p.irt'ch-s, either do not alter the velocity of sedimentation 
at all-or in some instances accelerate it. In e ' ivatiuti of the plasma brought about 
by heating at 5*3 degrees cuu-ws a retardation of 'cdimcutatiou the change in velocity 
being roughly proportional to the duration of healing In plasma heated at ,V» <!■ go < > 
for 3 hrs. the sedimentation velocity is only .7)' of th ;t in plasma heated for 20 mm 
Naturally, the temp, at which the ^ dimi nution reaction is carried out is ini j>« >rt ant 
low temps, retard the reaction. The rffn t of defibrination was marked. A m i - 
mentation of l'2 mm. occurred in A*i min with t itrated M«*h 1, in .10 min. with hirudin /* >1 
blood, and in 7d»* min with detiluin ite*| ? ,1. « .« 1 This suggests that the tibtiuog< n o 

a regulating factor in the reaction Additional exidemw of the relationship of !»l»i m > :j 
to the process is adduced from the fact that mat- rnal blood sedimented IS mm. in -Hi 
min., while that from the child, taken from the umbilical cord, required USA min. to 
settle the same distance Tim addition of n ineties amvl ale , phenyl urea, isnhiilvl- 
tnethane, acetophenone, hrptx 1 al • . *•> the pi oini < cl! mixtures delayed sedimentation; 
while gelatin, gum arabic, mucin, agar. >t ueh paste, and the contents of ovnrial evsts, 
increased the velocity. Tim differ* n<«- . in •-* dmimt.it ion velocity lw tween normal bloix! 
anrl that taken from pregnant worn* n i-. interpreted as meaning that during pregnancy 
some substance appears in the pia.ma wlrieh > an adsorptive capacity and which 
alters the charge of the corpuscles. <»• !f 

The application of the theory of Brownian motion to the irregular motility of lower 
forma of life, Brnsnoui FCrth A r > « y<s Phyuol. 184, 2ul ufllOO* P.u mi aa 
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suspended in water, or in water contg. tragacanth, were placed in a hemocytonicter and 
their motility was observed microscopically and recorded. The results are subjected 
to mathematical treatment and the values for various consts. are established. G H S 

B— METHODS AND APPARATUS 

STANLEY R. BENEDICT 

A simple method for the preparation of creatinine from meat extract. II. Steudel 
U niv. Berlin. Z. physiol. Chem. 112, 53-4(1921). -Uebig’s meat ext. is treated with 4 
times its wt. of hot ahs. ale. in 2 successive portions and the clear supernatant soln. 
distd. until a sirupy liquid is formed, from which creatinine crystallizes. These 
crystals are recrystd. from H*0 without animal charcoal. One kg. meat ext. yields 
30 g. air-dried creatinine. H . V. Atkinson 

Blood sugar determination. II. Sciiirokaler. Berlin, klin. Woch. 57, 227-9 
(1920); Physiol. Abstracts 5, 558. — Using methods recently introduced (methods 
named and briefly described), S. finds that in diabetes the sugar bound to corpuscles var- 
ies greatly, but the percentages in whole blood are less than those in th e plasma. H. G. 

Physiopathological study of adrenaline. H. Sepulveda. bmug. Dissertation, 
Santiago, 1917; Physiol. Abstracts (5, 71.— To est. adrenaline in the blood, S. adds 
the blood serum drop by drop to 4 or 5 cc. of a 5% soln. of Hg(X0 3 ) 2 in 0. 1 N AgNOj 
until there is complete pptn. The ppt. is filtered off, and to the filtrate is added drop 
by drop standardized KMnO* soln. until a light rose coloration is produced. Normally 
the adrenaline reaches a max. value of 0 30 g. per mil. The detns. in pathol. conditions 
appear to have considerable prognostic value. H. G. 

Preparation of peptone. M. B. Soparkar. Kept. Bombay Bad. Lab. 1918, 
pp. 9, 10; Kxpt. Sta. Record 43, 502.— A satisfactory substitute for Witte’s peptone 
lias been prepd. as follows: Casein obtained from skim milk is digested for a few days 
at 40° with proteolytic enzymes derived from the pancreatic glands of goats. Further 
digestion is then prevented by boiling, and the resulting ext., consisting of a mixt. 
of proteoses, peptones, polypeptides, and amino acids, is evapd. to dryness and pul- 
verized. H. G, 

The separation of ^-aminoethyl alcohol from choline. E. Fourneau and A. 
Gonzales. Analcs soc. espan. fis. quim. 19, 151-5(1921). — The mixed hydrochlorides 
of the two bases are obtained by the acid hydrolysis of a lecithin and cephalin mixt. 
obtained from eggs. The dry hydrochlorides are dissolved in MeOH and the soln. is 
treated with the theoretical quantity of MeOXa necessary to liberate the bases. The 
NaCl formed is filtered off and the soln. evapd. to dryness in vacuo. The residue is dis- 
solved in abs. ether and an ethereal soln. of one-half mol. of the chloride of naphthalene- 
sulfonic acid is added. A reaction takes place with evolution of heat. At the end of 
one-half hour is added one-half mol. of XaOH in normal aq. soln. The mixt. is shaken, 
the aq. layer septl., washed with ether, and acidified with dil. HClto ppt. the jS-naphtha- 
lenesulfuryl- 0-ami noethyl alcohol formed. Sometimes the ppt. seps. in the form of an 
oil which solidifies after standing for some time. The ppt., after reerystn. from toluene, 
melts at 86°. Yield, about 7o r << of the theoretical. U. E. Gilson 

• The preservation of blood with allyl alcohol. K. Salkowski. Biochem. Z. 1 1 8> 
244-57(1921). — »S. considers that allyl alcohol is the ideal blood preservative on account 
of its relative cheapness, its miscibility with H s O, its preserving ability, and because it 
causes no changes in the blood and can be completely removed when the blood is dried 
to a powder. It is effective in preventing putrefaction for 5 or fi days when present 
in a concn. of 0.5 to 0.0%> Hammett 

Quantitative determination of the duration of caffeine excretion in man by a new 
biological method. Edward Friedberg. Biochem. Z. 118, 1 fit-84 (1921). Urine 
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from which the caffeine is to be extd. is first made slightly alk. with a few drops of a 
5% soln. of NajCOj. It is then evapd. on a water bath with the addition of dry CaSCh. 
The residue is finally dried in a vacuum over HjSO*. The finely powdered mixt. is 
extd. with 20 cc. petroleum ether (50-80 °) in a reflux condenser. The solvent is removed 
by suction and the residue is extd. for an hr. with 20 cc. H nO-free CHClj. This exts. 
the caffeine. The CHClj soln. of caffeine is dried with 1 g. anhydrous NajSOj, cooled, 
filtered, and the CHClj distd. off. The residue is dissolved in 0.25 to 2 cc. Ringer soln. 
and its caffeine content tested on muscle fibers from the sartorius of the frog. The 
test is carried out under the microscope; it consists in adding 0.1 cc. of the soln. to be 
tested to a fiber in a drop of Ringer soln.. noting the degree of contraction and then dilg. 
the ext. until the threshold of the reaction is reached. The amt. of ext. obtained from 
the urine multiplied by the diln., divided by 3.500 gives the amt. of caffeine excreted. 
F. claims to be able to det. 0 00007 g. caffeine by this method. The erfor of detn. is 
around 10%. Acknowledgment is made that methylxanthinc may be present and give 
the reaction. By this method it was found that the amt. of caffeine excreted in single 
lots of uriue is partly dependent on the amt. of urine. Diuresis induces increased 
caffeine excretion. However, the relation is not exact, for when a dry diet plus 
caffeine is given there is a high caffeine content of the urine, which diminishes when 
diuresis sets in. The diuretic action of caffeine is. only partly dependent on the size 
of the ingested dose or its apparent eonen. in the blood. The HjO content of the organ- 
ism plays a significant role for in hydremia very small doses produce excessive diuresis. 
Ten mg. is the smallest amt. of pure caffeine which when given by mouth yields a positive 
test in the urine. The ingestion of relatively small amts, of coffee yield positive caffeine 
tests in the urine. When caffeine sodium benzoate is injected subcutaneously methyl- 
xanthine appears in the urine after a time. The absorption by this method seems to lie 
slower than when the compd. is given by mouth. When caffeine-containing tobacco 
'is smoked, the drug is absorbed and the amts, excreted speak for a rapid and ratlu-t 
complete absorption of the caffeine in the smoke. Since the excretion of ingested 
caffeine falls off rather rapidly and is not quant, the conclusion is drawn that there takes 
place a rather rapid destruction of the drug in the human organism, a transformation 
to methylxanthinc. A caffeine tolerance in the sense of an increased caffeine destruc- 
tion on continued ingestion does nut occur. F. S. Hammi-tt 

The quantitative determination of oxalic acid in mine K Salkowski. 

7. 118, 259-fib' It*— 1 1 . — A di-cu^ion of the work of Jtau (C. .1. 15, 15401 on the 
problem. S. considers that filtration of the urine prior to analysis may yield low re-nlts 
because ofloss of Ca oxalate in the sediment. Anhydrous CaClj is used to make up the 
10% soln. of this salt. Ca oxalate may appear in urine as simulating bacterial forms. 
This type is an abortive fonji of the crystals in the form of quadratic prisms with pyrami- 
dal end pieces. The increase in oxalic arid which occasionally occurs when mine is 
allowed to stand for some time under sterile conditions is attributed to a product mh 
of this compd. through oxidation of uric acid or allantoin. F. S. Hammht 

New and simple tests for alkali carbonates in the urine. C. Mitchkm. 

Hec. 90, 5 10 9M 92l,i. M. di -cards all previous tests for the alkali carbonates of muu 
and substitutes several of hi-, own devizing. The 1st consists in overlaying 2 t>» 0 cc. 
of urine in a small test-tube with 5 drops of a clear 1% soln. of HgNOj in HjO, the 
ance of a dark ppt. in the upper stratum indicates amts, of carbonates of clinical sig- 
nificance. It is admitted that the Hg soln. ppis. sol. sulfides, which arc shown t<> be <h e 
cause of the dark ppt. if this is not affected by the addition of 10 drops of 5o r ( AO >K- 
If the ppt., however, is turned brown or gray and settles, carbonates and not suliidoarc 
present. Drugs may interfere with the reaction. M. dets. the presence of (Mb A* >J 
by adding 2 to 5 drops of urine to I to 3 tc of Ncsslcr's reagent in a test-tube and noting 
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the appearance of a red floating ppt. If no (NH.J.CO, is present a yellow ppt is fo^ed 
Urines containing Na.CO, or NaHCOj are negative to the test but give a positive Hg 

test ' u , , . , F - S. Hammrtt 

Estimation of blood sugar. Eric Ponder and Uaurancb Howib Univ of 
Edinburgh. Biochem. J. 15, 171-74(1921).— A modification of the method of Folin 
and Wu ( C . A. 14, 2353); the amount of blood required is readily obtained from the 

.... B. Harrow 

The silver reduction method for the demonstration of connective tissue fibers. 
J. R. PBRDRAC. J. Path. Bad. 24, 117(1921). — Thin sections arc treated with 0.25% 
KMnO. five minutes or longer, washed with water, and placed in Pal's deodorizer 
until white. They are then washed overnight in distd. water, and stained by Da Farro's 
modification of Beilschowsky’s method (cf. J. Physiol. 52, 57-8(1919); 53, 92-6(1920)). 

John T. Myers 

The estimation of the actual blood sugar in the healthy and in the sick. Wilhelm 
Stepp. Arch. exp. Path. Pharm. 90, 10.5-28(1921).— Methods of detg. blood sugar 
were compared in cases of diabetes, nephritis, and individuals with a normal metabolism. 
In the detn. of blood sugar by reduction a very important factor is the method of protein 
removal as well as the method of reduction. A considerable error may be introduced 
since many nitrogenous compds., uric acid, creatine, creatinine, amino acids, etc., 
possess reducing properties. F<* removal of such substances phosphotungstic acid is 
unquestionably superior to colloidal iron. Reduction methods give values for blood sugar 
which are usually 20-40% too high, and in some instances as much as 100% too high. 
Correct values can be obtained only when the polarization value corresponds with the 
fermentation value. G. H. S. 

Methods of vital staining. Edmund Nirenstbin. Arch, ges Physiol. 170, 233-337 
(1920). — Vital staining may consist of a diffuse staining, a granule staining, or a staining 
brought about through phagocytic inclusion. The first two methods are those chiefly 
considered and a discussion of the mechanism of staining by these methods is presented. 
With paramecia, normal and abnormal forms, 120 different dyes were tested. The 
conclusion is reached that the processes of diffuse staining and granule staining are of 
essentially the same nature, the end results being simply quant, variations. A mixt. 
of oleic acid, almond oil, and diamylamine reacted with the dye solns. in water in a 
manner analogous to protoplasm. From studies upon this, and other findings, the 
author advances a modified lipoid theory as the explanation of vital staining of the diffuse 
and granular types. Vital stains are only those substances which stain the plasma 
.itself. G. H. S. 

Detection and determination of veronal, h van ItalliE and (Miss) A. J. Steen- 
HAUER. Pfwrm Weekblad 58, 804-5(1921). —In the estn. of veronal in cases of suspected 
poisoning, it is best to use EtOAc for extg. veronal from the urine, feces, etc- No 
charcoal should be used, since it may adsorb up to 45% of the veronal from sola. After 
extn. the substance is best purified by treatment with KMnCh in acid soln. It is 
possible to recover 100% of added veronal from urine, and 97% from vital organs. 

Julian F. Smith 

Viscosimeter with temperature regulation (Hess) 1. Detection of acetone (PiT- 

XARRU4) 7. 

C— BACTERIOLOGY 

A. K BALLS 

Effects. of acids and the formation of soluble starches by mold fungi. F. Boas. 
Botan. Centr. Beihefk 36, Abt. I, No. 1, 135-85(1919); Rxpt. Sta. Record 43, 523; cf. 
C. A. 14, 1129. — This is a detailed account of work which B. carried out during the 
years 1913-1917 with Aspergillus niger. G. 
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Contribution, to the growth of the glanders bacillus with special reference to mal- 
lein formation. H. VsbsB* Monatsh. Prakt. Ticrheilk. 31, No. 7-8, 363-82(1920); 
Expt. Record 44, 478. — This article reports a study of the relative values of the 
protein-free and of bouillon media for the growth of glanders bacilli for the mallein 
test, and of the effect of different factors upon the growth of the bacillus. A protein-free 
nutritive medium consisting of 15 parts of NaH 2 P 04 , 20 of KH 2 PO«, 3 of MgSO<, 12.5 
of Mg citrate, 25 of asparagine, and 100 of glycerol made up to 5,000 parts with distilled 
water was found to be as satisfactory as one contg. bouillon. The growth of the or- 
ganism took place best in neutral or slightly acid media in the presence pf between 4 
and 5% of glycerol. Sucrose hindered and lactose favored the growth of the organism. 
Of the colored media litmus lactose agar gave good results, while neutral red agar afforded 
only scanty growth. • H. G. 

Sulfur bacteria. M. DCggeli. S'eujahrsbl. Naturf. Gesell. Zurich 1920, No. 
121, pp. 43; Expt. Sta. Record 44, 133. — This deals with the production and accumulation 
in nature of HjS and the relation thereto of the so called S bacteria. A section deals 
with denitrifying bacteria. The work concludes with a list of 166 titles bearing on the 
subject. H. G. 

Comparative studies of the ferment-retarding action of some chlorine derivatives 
of methane, ethane and ethylene. H. Plagge. Biochem. Z. 118, 129-43(1921).-- 
Yeast in active fermentation was the substrate usedtn these studies and the disappear- 
ance of added sugar and the CO, evolution were detd. as measures of the effect of the 
various compds. on the activity of the yeast. Alcohol was added at times as solvent for 
the compds. used and its effect was detd. in appropriate controls. The influence 
of CHCb, CHjCl,, CU. (CHiCI),, ClbCHCb, C,H,Ch. C»HCU. C*CU, C,H,C1. 
CiHClj, and CjCh was studied. CH,CHC1 S . (CH a Cl'j Sl 011,0:. CHC1, and CHClrCUCb 
are toxic towards yeast-cell activity. The degree of their effect is dependent not on the 
concn. of the sojn. but on the relation of the amt. of toxic compd. to the amt. of yeast 
present. F. S. Hammett 

Effect of acetaldehyde and methylene blue on the fermentation of glucose and 
fructose by yeast juice and zymin in presence of phosphate and arsenate. Arthlk 
Harden and F. R. Henley. Biochem. Dept , Lister Inst Biochem J 15, 175--S5 
(1921). — In the fermentation of glucose in the presence <>r phosphate by zymin or yeast- 
juice, acetaldehyde or methylene blue produce 3 a remarkable acceleration in the early 
stages of the reaction. It is possible that these substances act as hydrogen acceptors 
{C. A. 15, 289). Acetaldehyde diminishes the time required by a mixt. of fructose and 
phosphate to attain its maximum rate of fermentation in presence of yeast juice <>r 
zymin, but does not increase the max. rale obtainable. Acetaldehyde is about .'rfl 
times as effective as fructose (when molecular quantities are compared) in "inducing” 
fermentation in a mixt. of glucose with excess of phosphate. Arsenate docs not affect 
the accelerating action of acetaldehyde in presence of phosphate in the fermentation of 
glucose and fructose by yeast juice, but considerably increases the rate attained with 
glucose, and to a less extent with fructose, when zymin is used. Methylene blue pro- 
duces an effect similar to that of acetaldehyde in the fermentation of both fructose and 
glucose by zymin and yeast juice (in presence of phosphate ) Benjamin HakhuW 

Lactic acid bacteria. S. O. Jensen. Kgl . Danske Videnskab. Stlskah Mr 
Natunhdcnsk. og Math Afg. [8)5, 81-196(1919); Expt. Sta. Rec. 43, G8(H(H>'-6 — 
The group of lactic acid bacteria includes both sphere-forms and rod-forms; these 
organisms do not contain catalase. They cannot decompose uncombined amino acids, 
and comparatively few have a marked proteolytic action. The cocci, which 
casein, act gradually, producing peptones, then amino acids. The rod-like forms, which 
attack casein, cleave amino acids from the mol of that protein without in tor mediate 
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formation of peptone. These organisms apparently produce from peptone a group of 
polypeptides which are not pptd. by phosphotungstic acid. Many of them produce 
slime in milk, especially at low temps.; this is due to the swelling of the capsules which 
surround the ceils at certain stages of their life. Streptococcus cremoris also produced 
ropy milk; this is the distinctive organism of the starters used in butter-making; its 
best strains apparently have the least power to ferment sucrose, maltose, and dextrin. 
When exptl. cheeses were made from practically germ-free milk inoculated with pure 
cultures of the lactic acid bacteria, putrefactive changes were greatly reduced. 

Joseph S. Hepburn 


Comparative study of the two races of Rhizopus nigricans. Grace A. Dunn. 
Johns Hopkins Univ. Physiol. Researches 2, 301-39(1921). — Study was made of the 
growth of two sexual races of the fungus, Rhizopus nigricans, in 95 different nutrient 
solns., using the dry wt. of the fungus produced as a measure of the growth. The 
cultures were r kept in the dark at a practically const, temp. (25° to 26°). Both races 
thrived excellently in a liquid medium containing KHiPO,. NHrNCb, MgSO,, FePO, 
and d-glucose in the proper partial concns. Ca apparently was not required if the 
medium contained the salts just mentioned, hut Ca(KO s )s had no noticeable injurious 
action in the concns. tested with a fair physiol, balance of the other solutes. Neither 
the NOi ion nor the NOi ion had any notable influence on the growth, and neither was 
used as a source of N; however the NH, ion of NH,NOj was used as a source of that 
dement. The ions required for good vegetative growth and production of sporangia 
were : K, NH<, Mg, Fe, I>0<, and SOi. C.lycerol could be used as a source of C, but 
was inferior to d-glucose. The activity of both races of the fungus was governed by a 
combination of (1) salt (or ion) proportions, (2) total salt comm., and (3) d-glucose 
concn. The highest rate of growth with both races was obtained with a nutrient sola, 
which (1) contained the following salts in the molecular proportions given; KH:PO,6, 
NHrNO, 1 MgSOi 1 . 1, FePO, a mere trace, (2) had a total salt concn. equal to a calcd. 
osmotic pressure of 14.5 atm., and (3) had a d-glucosc content of 1 gram-mol. per 1. 
The wt. iu gram-mol. of each compd. present in 1 1. of this soln. was; KH.PO, 0.28, 
NH»NOi 0 0462, MgSO, 0.0497, FePO, trace, d-glucose 1.0. No difference between 
the 2 races with respect to growth (total yield of dry matter) was noted when d-glucose 
was used as the source of C. When glycerol was used as the source of C, while the 
yield of both races was only of medium magnitude, yet the male race uniformly gave 
a markedly higher yield than the female race. In the solns. containing d-glucose, the 
male race produced sporangia more pronouncedly, while the female race produce 
,! ' ,, Joseph S. Hepburn 

myceha more pronouncedly. J 

' Enzymes of Bacillus coli communis. V. (a). Anaerobic growth followed by 
anaerobic and aerobic fermentation, (b). Effects of aeration during the fermentation. 
E C Grey and E. G. Young" Proc. Roy. Soc. (London) 92B, 135-50 1921) , cf. C. ■ 
IS, 246. — Anaerobic fermentation of glucose by an emulsion of B. coh «««<« 'Pro- 
ceeds differently according to the environment (aerobic or anaerobic) in w 
microorganisms have previously been grown. When the immediate past h» ory 1 has 
been anaerobic, fermentation under anaerobic conditions produces very » « 
lactic add and a greatly decreased yield of succinic acid while AcOH is proted Im lrng 
amt. The formation of AcOH instead of succinic acid K addihonal prop of the ctoe 
relationship of these 2 compds. The lactic acid, AcOH, an proa > 
are independent of each other. Introduction of O dutmg t e e™ and has n0 
the AcOH, lactic, and succinic acids, decreases the H, CCh, an ' def 

influence on the yield of ale. The proportion of ale. to AcOH has a wider g ^ 
anaerobic than under aerobic conditions; apparently mtr uc 10 . . , variations 

fermentation inhibits the mechanism of auto-reduction which is responsi 
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in the yield of ale. The products of aerobic fermentation of glucose contain les$ 0 
than do the products formed on its anaerobic fermentation; but both sets of products 
contain more O than the original glucose. This extra 0 is probably derived from the 
water; and introduction of 0 apparently decreases the part played by water in the 
reactions. Joseph S. Hepburn 

The bactericidal action of rabbit bile on certain strains of streptococci. R. L. Stone. 
Univ. California. Proc. Soc. Exptl. Biol. Med. 18, 34-6(1920).— A11 strains of Strep- 
tococcus pyogenes were killed by rabbit bile; non-hemolytic streptococci were unaffected; 
hemolytic, manuitole fermenting streptococci are almost always unaffected by rabbit 
bile. This action is unaffected by sterilization of the bile; it appears to be due to a 
substance present with or identical with a bile salt, being ale. sol and pptd. by EtiO. 
Other types of bile do not have this bactericidal effect. V. C. Myers 

D— BOTANY 

CARL L. ALSBERG 

Plant colors. Henry Kraemkr. Am. J. Pharm. 93, 414-16(1921).— A dis- 
cussion of anthocyanin colors. W. G. Gaessler 

Some experiments on the modification of color in plants. Henry Kraemer 
Am. J. Pharm. 93, 416-8(1921).— Studies of changes of the color in flowers, the plant 
being in a fixed environment, is essentially a physiological study of the plant soil Sub- 
sequent studies show that the pigment is distributed in four ways in the flower; f|) 
The pigments are usually in epidermal cells as in the rose and pansy. (2) The pigment 
may occur in sub-epidermal cells in addition as in wild hyacinth. (3) It may occur 
in the raesophyl layers in addition as in Merten sm. (4) It may occur in the conducting 
tissues sunounding the mestomc strands in the flower as in blue hyacinth. From this 
study of the distribution of flower color substances it would seem, that if the study were 
made of those plants in which the pigment in the flowers was in the immediate proximity 
of the fibro-vascular bundles, that the chemical supplied the plant through the soil 
might be more or less unaltered and produce communication in the pigment cells. 

W. G. Gaessler 

Composition of the velvet bean. K. R Miller Alabama Coll. Sta. Kepi 1919, 
p. 34; Expi. Sta. Record 42, 801-2; cl A. IS, 1152. — Data arc reported on the 
corapn. of the velvet bean (Early Speckled variety) as follows: Ash 2.8 to 2 9'J. 
Ca 0.13 to 0. 15, Mg 0.14 to 0 10 P 04, S 031, Cl 0021, ether ext. 6.5, protein 20, 
carbohydrate (principally starch) 30. and ale. c.\t. 12 to 13£. The ash content of the 
stems and leaves of the plants collected when the fruit was mature was 2.96 and 3 1 
resp., and the corresponding figures for the plant in full bloom were 4 37 and .’i.K.V’,'. 
The stems of plants in bloom contained 0 7! r r Ca and 0 3 19% Mg. and the leaves 
1 433 r t Ca. 0 214'c Mg. and 0 J87'7 P- The results. obtained from other varieties 
of velvet beans did not differ greatly from those of the Early Speckled variety. H 0. 

Phytochemical investigations on indigenous and naturalized plants. I .1 l 
DomInguez, J F. Moui.no. and 1*. I,, i>b Gali.ELLI Ancles soc. qutm. Argentina 7, 
No. 29, •V'llftOlO); J'.xpt. Sta Record 43, 820 U- Preliminary studies arc indicated 
as furnishing data for more specialized studies to follow regarding the content of numer- 
ous plants named in cyanogtucosidcs, saponins, alkaloids, oxidases, peroxidases, -and 
other principles. H. 0- 

Induced changes in reserve materials in evergreen herbaceous lesves. (i. M- 
Tuttle. Ann. Botany {Condon} 33, No. 130, 201-10(1919); Ex pt. Sta. Rri«rJ 43, 
29; cf. C. A. 15, 1334. — T has made a study of reserves, alterations therein, and related 
occurrences, mainly in Linruea borralii. It is stated that in northwest Canada most 
evergreen plants are free from starch an early as October, when they are found to contain 
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a considerable amt. of oil. Exposure o[ Linnaea to higher temp, induces in darkness 
formation ot starch which is present in about two days, increasing until about the eighth 
day. The starch is in a highly divided state, the individual grains exhibiting' Brownian 
movement. Conversion occurs in all healthy leaves. Low temps, are dangerous to 
leaves tilled with starch. The starch disappears atter exposure for 8 days to moderately 
low temps. Starch formation is associated with loss of oil content. Enzymes are 
present in material undergoing conversion. Lipase has also been demonstrated in 
such materials. Oxidases are present in the leaf o( Linnaea even at low temps. H. G. 

The injurious effects of ultra-violet rays. A. Ursprung and G. Blum. Ser. 
bot. Ges. 35 , No. 4, 38.5-502(1917); Expt. Sta. Record 42, 730.— A comparative study 
of the influence of ultra-violet rays on plants of several species is followed by a discussion 
of their relative resistances to the injutious effects of these rays, and the basis of such 
resistance, such as absorption of the rays by the epidermis. H. G. 

Photochemical extinction during the process of assimilation. A. Ursprung. 
Bet. hot. Ges . 36 , No. 3, 122 -3.5(1918); Expt. .Sta. Record 42, 730.--U. reports with 
discussion a study and the resulting data regarding the absorption of solar energy in 
different portions of the solar spectrum by leaves of different plants. H. G. 


The supposed resistance of dry plant protoplasm to absolute alcohol, ether, and 
other anesthetics. A. Rippel. Biol. Zentr. 37, No. 10, 477-98(1917); Expl. Sla. 
Record 44, 28.— It is claimed that a supposed immunity to injury by pure ale., ether, 
and other anesthetics and by undiluted org. substances is not supported by the evidence 
obtained in these investigations. Cellulose and certain modifications thereof are, on 
account of their colloidal characters, deemed impermeable to such substances, so that 
the explanation of such immunity rests upon a purely mechanical basis, H. G. 

The biochemistry of tobacco. II. Tobacco seeds. G. Paris. Bot. tec. \R. isl. 
set. sper. labacco, Scafah \ 17, No I, 101-15(1920); Expt. Sla. Record 44, 201 .-In con- 
tinuation of the investigation previously noted ( C . .4. 11, 2o98), a chem. examn. is 
reported of tobacco seeds with a view to their practical utilization. The chem. compn. 
of the entire seed is given as including water 9.17%, crude protein 21.87, fat 3f .63, 
amides and sugar 0 0.5, pentosans 2 9, cellulose 7 1.5, and ash 3 84. The ash contained 
Z Ton lk 22 12 Na O 3.48. K ; C 28., 5, CaO 9 54, and MgO 14.63. On ex- 
pressing the oil from tire seeds by means of an hydraulic press a hard compact press cake, 
pulverizing with difficulty, was obtained of the following compn.: Hater 1L 1 , r , 
crude protein 28.63, fat 1.61. non-nitrogenous extractives 31 .41, cellulose 19.9, and 
ash 6 . 5. Attention is called to the similarity in compn of this press cake except for its 
lower content in fat, to the press cakes of tomato and flax seeds. t is oog ° 
suitable as a feeding stud or a fertilize;. The oil from tobacco seeds was of a light yellow 
color with practically no odor. The consts. of a sample of oil ° bta, .'* c ^ r< > m 
tobacco seed were as follows : Sp. gr. (15°) 0.9408, temp, of sol d h«.tmn 12 aad 
number 4 sapon number 19t5. I number 132 . S, and ether number 19-. The oil con 
sfeted of abrn,^ k of olein, 22. 1 of linolcin, and 23.9 of pahnitin. The ml » recom- 
mended as a drying oil as a substitute for linseed oil. Further study of the tobacco seeds 
consisted of an investigation as to the presence of nicotine and the : nature o 
genous constituents. No nicotine was found except m slight 

ing seed. The dry seed, from which the fat ^ ^rther examn. 

*6.5% total N, 3.76 protein N, 2. 39 nuclein N, and 0.3o nonprate C 1 

showed that the nitrogenous constituents include proteins so . in wa . ^ q 

and in 0.5% KOH. The presence of arginine was detd_ ' ' 

The production of fat in plants T. BokoRNV r r detm 

No. 1, 171-81(1917); Expl S la. Record 43, 430. An accou “ » . . H q 

of the production of fat in plants, particularly yeast m the presence of nutrients. 
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, Physiological study of maple seeds. H. A. Jonbs. Botan. Gai. 69, No. 2, 127-52 
(1920); Expt. Sta. Record 44, 323. — The seeds of the sugar maple {Acer saccharum) 
and river maple (X. saccharinum) showed some striking contrasts, here detailed, as 
regards season of maturity, reaction to external conditions, chem. compn., and phases 
of physiol, behavior in general. . H. G. 

The fermentation by some yeasts of nectar from winter plants. K. Schoeee- 
horn. Bui. soc. botan. Genh’e [2] 11, 154-90(1919); Expt. Sta. Record 43, 730. — 
Particulars are given regarding the characters and fermentation of nectar from different 
plants. H. G. 

Mucilage or slime formation in the cacti. E. G. Stewart. Bui. Torrey Botan . 
Club 46, No. 5, 157-66(1919); Expt. Sta. Record 43, 220. — Having studied mainly 
in tliis connection Rhipsalis rhomlea, S. reports that he has found in cacti a transforma- 
tion in the content of many cells in the growing regions into mucilage, which by ab- 
sorbing water, may simulate true growth and may be of importance in conserving 
and regulating the supply of water for the growing cells. Apparently the cell wall is 
not involved. The mucilage comes from the protoplasm and the formation begins 
between the cell wall and the protoplasm. As the mucilage increases, the nucleus 
and cytoplasm give way to it until it completely fills the enlarged cell. It is not held 
that all resins, gums, and mucilages arc similarly formed. It is stated that the method 
of secretion here noted in connection with mucilage cells of the cacti is much more 
like that of the gland cells of animals than the more familiar method by a rcsinogenous 
layer of the cell wall as found in many trichomes. H. G. 

Nitrogen metabolism and yellowing in leaves of Tropseolum majus. A. Meyer 
Flora [JVrni] n. ser. 11-12, 85-127(1918); Expt. Ft a. Record 43, 729-30. — This deals 
with the color changes occurring in the life course of leaves of normal plants, the micro- 
scopic xanthoprotein reaction and coloration in living leaves, microscopic investigation 
of palisade cells in T. majus, the formation of nitrogenous materials in chloroplasts, 
and the influence of different factors in leaf coloration. Exact conclusions await further 
detns. H. G. 

The influence of cold in stimulating the gTowth of plants. F. V CovillE J. 
Agr. Research 20, 151-60(1920); Expt. Sta. Record 44, 424-5. C. describes expts. 
and records observations on the effect of chilling during dormancy on the resumption 
of growth in some native species of trees and shrubs. It is claimed that such plants 
will not resume normal growth in the warm spring weather unless they have been sub- 
jected to a period of chilling. The effect of c<»ld <>n dormant plants is believed to be 
intimately associated with the transformation of stored starch into sugar. Tn ex- 
planation C. suggests that the starch grains stored in the cells of the plant are at first 
sepd. by the living and active cell membranes from the enzyme that would transform 
the starch into sugar, hut when the plant is chilled the vital activity of the cell membrane 
is weakened so that the enzyme leaks through it, comes in contact with the starch, 
and turns it into sugar. H. G. 

Cell growth in relation to supply of energy by protoplasts. J. M. JansE Jahrb 
•uriss. Botanik 58, No. 2, 221 36(1917); Expt. Sta. Record 43, 131-2. — This is an account 
of both the physical and chem. aspects of energy supply for cell growth. H G. 

Uptake and anomalous osmotic coefficients of glycerol and urea. H. Fitting- 
Jahrb. udss. Botanik 59, No. 1, 1-170H919); E.xpt. Sla. Record 44, 223.-- Following 
up the discovery that the isotonic coeds, of a scries of salts differed notably in certain 
connections from the expected values. F. has studied permeability in different plants, 
the results of which arc detailed with discussion. H. G 

Oxidizing power of roots of higher plants. U Horkowski. Landw Vers. Sta 
94, 295-85(1919); Physiol Abstracts 6, 100 Growing roots of higher plants posses 
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power of oxidizing Fe in dil, solns. The process is limited, on the root surface to the 
root hairs and the region between root cap and growing point; inside the root, to the 
walls of the vessels and adjoining parenchyma. In some plants the oxidizing, power 
increases with age, while in others the reverse condition holds. The relation of this 
process to the various soil processes is discussed. jj q 

The biochemistry of resistance in disease in plants. R. A. Gortner. Minne- 
sota Sta. Rept. 1919* 34, 3o, Expt. Sta. Record 42, 841. — A brief report is given of 
investigations on the resistance of diseases in plants, the chem. compn. of plums re- 
sistant and nonresistant to the brown rot organism being studied. In addition, culture 
expts. with the brown rot fungus {Sderotinia cinerea) were made on prune and apple 
juice media, and the expts. have shown that an active pectase is elaborated by the hyph# 
which causes the coagulation of sol. pectins into Ca pcctate. If sufficient pectin is 
present, a fairly firm gel is produced upon which the fungus develops. It is claimed that 
when the Fungus penetrates a host tissue, it dissolves out the middle lamella, but instead 
of assimilating it for food, the material is pptd. into a compd. of Ca pectate. This 
fills the intercellular spaces, and by preventing the collapse of the tissue, the infected 
fruit remains firm and retains its form. Through the presence of the Ca pectate in the 
dried mummies on the trees, water is imbibed freely, and this provides the dormant 
mycelium with a source of moisture that permits growth and formation of spores during 
blossoming time of the trees. Considerable culture work was done with this fungus to det. 
its fundamental nutrition, but all attempts to compound a synthetic medium that would 
support it have failed. It is believed that the juice of the host plant is necessary for the 
development of the fungus, and this suggests the existence of some accessory food 
substance which is present in natural hosts. H. G. 

Excretion and its significance in life of plants. K. Gerhardt. Naiurwissen- 
schajten 8, 41-3(1920); Physiol. Abstracts 5, 578-9— Oxalic acid is formed in the plant 
for the removal of excess Ca. Guttation serves in the maintenance of the transpiration 
stream under conditions unfavorable for transpiration, but principally in removing ex- 
cess salts. Where Ca oxalate is produced in guttating plants the crystals of the former 
(raphides) arc protective against animal enemies. Silica and CaCOs may sen e a similar 
purpose. Non-sccreting plants [e. g., orchids) may form only a little pollen in conse- 
quence of poverty in nutrient salts. H. G. 

Permeability in plant cells. F. Weber Natunv. WocJischr. 33, No. 7, 89-95 
(1918); Expt. Sta. Record 43, 821. — This is largely a synthetic and interpretative dis- 
cussion of the data and conclusions of others regarding osmotic relations in plant 
cells. H. G. 

Research work with range plants poisonous to stock. M. R Miller. Nevada 
Sta. Repts. 1919, 32, 33; Expt. Sta. Record 43, 273 — Two plants, one of the saltbushes 
(Alripk 'X canestcns) and the wild chokcberry [Primus demissa), were investigated 
by M. during the year. The work with A triplex disclosed the presence of a saponin 
or a mixt. of saponins to which it may be possible to ascribe some of the poisonous 
properties of the plant. P. demissa was shown to contain a cyanogenetic compd. 
The toxicity of this plant is undoubtedly due to the HCX generated by enzyme or 
other action. G. 

Report of the department of chemistry, T. 0. Smith. New Hampshire Sta. 
Bid. 192, 20-2(1919); Expt. Sta. Record 43, 29— A brief report is made of cooperative 
work on the physiology of the apple, (cf. C. A. 15, 700) and an account given of studies 
of the relation of K to the growth of cereals. Wheat, corn, and buckwheat were grown 
in water and Sand cultures, and it was found that all three species required a supply of 
K in addition to that stored in the seed itself within a few days after germination. H. G. 

Root excretion. J. K. Greisenegcer and K. Vorbuchnkr. Ostcr.-ungar. Z. 
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Zuckerind. und Landw. 47, 82-91(1920); Physiol. Abstracts 6, 100. — The authors 
grew onion bulbs, from which roots began to appear after a day. The water into which 
the robts grew remained neutral to litmus, but Cl, SO<, Fe m , Mg, Na, Ca, K t P, NO*, 
diffused into the water, as well as NHj, COj, glucose, and mustard oil. These results 
support the opinion of Brocq-Rousseu and Grain as to the existence of osmotically active 
secretions from roots. H. G. 

Experiments to test effects of iron salts on com plants. G. N. Hoffrr and R. 
H. Carr. Phytopathology 10, No. 1, 57(1920); Expt. Sta. Record 44, 326. — In order 
to test the capacity of the tissues of cornstalks to accumulate Fe and other metallic 
base comjxls., 0.5, 1, and 2°^ solus, of various Fe, Cu, and A1 compds. were introduced 
iu the stalks through punctures made in the iuternodal cortical tissues. FeSO« solns. 
were active in affecting the nodal tissues. Catalase and oxidase actions were greatly 
increased and the tissues became brown and disintegrated, the leaves wilted and fired, 
and premature death of the stalks resulted. The effects of the treatments were similar 
to those observed in stalks affected by root rots. The ferric salts of equal concns. and 
quantities were either less effective or had no apparent effect whatever. In all cases 
ferric salts stimulated oxidase and catalase action but not to the same degree as the 
FeSCh solns. K 2 SO« solns. had no noticeable effect. A1 salts stimulated catalase and 
oxidase action, while Cu sulfate was very' toxic. Check plants supplied with water or 
with nutritive salt soln. in equiv. concns. showed no harmful effects from the treatment 

H.G. 

Anthocyanin of Beta vulgaris. F. M. Andrkws. Proc. Ind. Acad. Sci. 1917, 
167 ; Expt. Sta. Record 43, 132. — The anthocyanin of B. t'ulearis affords one of the exam- 
ples where the pigment forms in the subterranean parts. A strong soln. of such antho- 
cyanin will preserve its normal color in a test-tuta placed in darkness for more than a 
week. In direct sunlight it will retain its normal bright color for a week or more, until 
disorganized by bacterial action, which change finally occurs in the anthocyanin soln 
in the dark. H. G. 

The synthesis of sugars from formaldehyde, carbon dioxide and water. A. J 
Ewart. Proc. Roy Soc. Victoria 31, No. 2. 37S XT' 1919) ; Expt Sta Record 43, 202 -3 - 
In continuation of work previously noted <C\ .1. 13, 10X31, K. reports investigations on 
the polymerization ol CH-O to sugar by alkalies ami alk. cartanates. "The main 
conditions for a high proportion of sugat are appropriate diln. and a temp, of U«) to 
110*. The by-products are formates and Met >11 mainly. At low temps, little or no 
sugar is produced. The most rapid reaction is produced by NaOH. In the presence 
of a neutral Ca salt the amt. of sugar condensation is greatly increased, less alkali is 
required, and less formate produced. Neutral Ha and Sr salts are less effective as 
condensing catalytic agents The Ix-st method is by running 7 to X cc. of 3 5 r < N;d>H 
into 250 cc. of 0.x' ; Ca formate contg. 5 cc. of 10' ; CHjO, while tailing in a comb using 
flask. The reaction is completed iu a few minutes, and as soon as a pale yellowish 
tinge appears all the Clf-O has disap|>eared. The sugar mixt. is optically inactive, 
and contains reducing puitoses and reducing fermentable hexoses. CO, and water are 
readily polymerized to sugar by the aid of Mg. The production of Ca tartrate de- 
viously noted] during sugar synthesis has not tarn confirmed, and was possibly due to 
the use of an oxidized sample of CHjO." ff. 

Presence of a phycoerythrin in the Nostoc commune. K. C. Tbodoreso* A' ,t 
gfft bot. 32, 145 60H920); Physiol Abstracts 5, 579 — T. has succeeded in sepg from 
samples of .Xostoc commune a substance cither identical with, or very little different 
from, the phycoerythrin of the red alga. The methods of abstraction and analysis 
are described. ^ *’• 

The jack bean. C. V Piter. V. S. Prpt. Ap. Dtpt. Circ. 92, pp 
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Espt. Sta. Record 43, 233-4.— The plant is described, its history, botany, and culture 
are noted, and its value as green manure, green Iced, hay, silage, and humaft food, and 
as a source of urease, a substance used in medicine, are discussed. The results' of chem. 
analyses of the different parts of the plants, as compiled from various sources, are given 
in a table, H q 

The influence of light- and gravitational stimuli on the seedlings of Avena satire 
when free oxygen is wholly or partially removed. U. P. van Ameijdbn. Versing 
Akad. Wetenschappen Amsterdam 25, II, 1135-43(1916-17); Froc. Acad. Sci. Amster- 
dam 19, II, 1165-73(1916-17); Expt. Sta. Record 42, 729-30. -Expts. were carried on 
with A . saliva seedlings under a total pressure of one atm. maintained by replacing 
removed O with N. Geotropic response was diminished by a fore period of 5 hrs. 
in N, and was absent after a fore period of 6 hrs. Phototropic response was appar- 
ently unchanged after 3 hrs. in N. It was still perceptible after a 6-hr. immersion, but 
after 8 hrs. in N it was entirely absent. When N T was replaced by air after 65 or 75 min., 
a slight after effect began to be apparent about 1 hr. later, showing that so-called per- 
ception had occurred but that 0 was required to show a reaction. After a fore period 
of 24 hrs. in 4 to 5% O, the plants in ordinary air showed an influence on perception, 
the seedlings remaining able for a long time to perceive a gcotropic or a phototropic 
stimulus in an atm. contg. a relatively low percentage of 0. H. G. 

The identification of the sugar in the fruit of Phytolacca dioca. Victor Arre- 
guine, Jr. A nales soc. quint. Argentina 8, 229 32(1920).— The fully ripened fruits 
contain no reducing sugars. The sugar present is sucrose. L, E. Gii.son 

The participation of the lipoids in the material exchange of plant cells. Fried- 
rich Boas. Biochem. Z. 117, 166-214(1921). -B. studied the effect of saponin on the 
growth and activity of yeast in the presence of various salts. His results indicate that 
the compd. facilitates the fermentation of the important sugars by this organism on 
account of the bringing. about of an alteration in the colloidal conditions of the plasma 
lipoid membrane in the sense of increasing the permeability. Those univalent and 
bivalent salts which show a sequential anion and cation series in their action on alcoholic 
fermentation practically coincide in their serial action on the lipoids, lecithin and better 
cholesterol. This salt action can then be attributed to an effect on the lipoids of the 
plasma surface. Alj(SOi)* and Al(XOj)» inhibit fermentation in the. concns. used 
(up to 0.005 M A1:(S0 4 );). Saponin in combination with univalent or bivalent cations 
quickly suppresses fermentation if the salts arc present in high conen. (0.2 N). This 
effect is suppressed by the addition of an oppositely acting cation in noteworthy amts. 
Acids also detoxicate the salt-saponin combination. Saponin and Al salts combined 
act as a stimulant to fermentation; perhaps the acid reaction is responsible. When 
non-electrolytes arc combined with saponin its action is uninfluenced and this fact is 
taken as an expression of the general ineffectiveness of non-electrolytes in colloidal 
processes. These findings as a whole point to the idea of colloidal reactions in the plasma 
membrane and are indicative of an alteration in the degree of dispersion of the membrane 
lipoids. As far as the use of saponin is concerned it proves the participation of lipoids 
in cellular exchange; as far as the salt effect is concerned, the lipoid participation is 
rendered probable This conclusion is borne out in part by expts. with cells from higher 
■plants. They also indicate that the idea that the plasma membrane is solely protein in 
nature is improbable, B. also cxptly. refutes Swcllongrebcl s (Lentr. Bakt. Parasitenk. 
Abt. 14, 378(1905)) report of CHCl-CHO plasmolysis of yeast cells and attributes the 
early results to the use of non-living cells. S. Hammett 

The manganese content of seeds from Holland. D, H. W ester. Biochem. Z. 118, 
158-63(1921).— The Mu content of some 18 different kinds of seeds was detd.by the 
persulfate method. The results are reported iu terms of dry material and ash. The 
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H s O content of the seeds was detd. by heating at 105*110°. The ash was obtained 
by incineration at red heat. The residue was taken up in HC1 and evapd. to dryness on 
the water bath. The Cl was removed by heating with H«SOt. The author considers 
that no Mu is lost in this process and that heating once with HjSO* is insufficient to 
drive off all the Cl. In the majority of cases 2 to 0 mg. of Mn was found to be present 
per 100 g. dry matter. Lupin us luteus contained 1700 mg. Mn per 100 g. ash. 

F. S. Hammett 

Chemical changes in wheat during germination. H. A. Choate. Bot. Gas. 71, 
400-425(1921). — Marquis wheat (a hard spring variety) was used. Micro-methods 
(mainly qualitative) were employed. Ungerminated grains were soaked for 2 hrs. 
in distd. water to facilitate sectioning. For germinated material the grains were soaked 
for two hrs. and then placed in covered Petri dishes with moist filter paper on the bottom. 
These dishes were kept in a dark room at 10-20°. The dishes were opened daily 
and the air was renewed. The gcrininatiou period was regarded as 7 days. The 
principal storage carbohydrate is starch in the endosperm. The first noticeable chemical 
change during germinatiou is the appearance in the scutellum and coleorhiza of dextrin, 
and in the root cap of starch. Reducing sugar (probably all glucose) appears in the 
embryo after IS hrs. in the germinator. Peroxidase and catalase are present in all 
parts of the grain both before and during germination. The amt. of catalase present 
increases during the first seven days at a rate corresponding to the rate of increase 
in the respiratory activity. During germination the protein content of the endosperm, 
except for that of the aleurone layer, decreases greatly. Microchemical analyses 
show the presence of amino acids in the ungerminated grain and their increase in amt. 
during germination. Amino nitrogen is absent until the fourth day of germination. 
Asparagine is the only form that was identified. This appears only in the root and 
coleoptile, accumulating in the latter in considerable quantity. IIen'iamin Harrow 

Anthocyanins and anthocyanidins. IV. Observations on: (a) Anthocyan colors 
in flowers, and (b) the formation of anthocyans in plants. Arthlr Ernest Everest 
and Archibald John Hall Proc. Roy. Soc. London 92B r 15IM*2(HI21).— Traces 
of the salts of various metals were added to decolorized solns. of violanin or cyanin 
chloride; Fe, Cu and on did not produce an immediate change in color, but a sUiN<\ 
full intense blue gradually developed. Xa, C l and Mg did not cause a return of the 
color even on long standing; the presence r>f anthoeyanin in the colorless condition 
was proved iti every case by full regeneration of the colored oxoniura salt on addition 
of acid. These and similar expts. led to the conclusion that the blue color in the fine 
blue complex Fe salts of anthocyans is due to the reaction of the Fc with a phenol group 
(or groups), and the stability of the color in dil. soln. is due to the attachment of the 
metallic salt to the oxonium complex. The blue color in blue alkali nr alkaline earth 
salts of the anthocyans is due to a phenol grouping, and the lack of stability in dil. snln. 
is due to the inability of these salts to form stable complexes with the oxonium group 
Probably all the anthocyan pigments form additive salts with FcCb, in which the 
salt is attached to the oxonium group; however, characteristic colors are formed only 
when suitably placed phenolic OH groups also react. The blue colors of flowers con- 
taining anthocyans arc due to either; (1) anthocyan phenolates of alkali or alkaline 
earth metals, or <2) complex anthocyan Fc salts Study was made of a considerable 
number of plants, the flowers of which, in a fully developed state, are characterized 
by well-marked anthocyan colored petals buds were taken from the same plant 
at intervals until the fully developed flower was reached. In some cases anthoo ui 
did not dev^op until light fell upon the petals, in other cases it was present before the 
bud unfolded; in nearly every case a stage was noted in which the petals were yellow or 
colorless, and contained sulwtanres which became yellow on exposure to Nib- ^ 
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number of flowers which contain only flavonols when fully developed, were examd., but 
no evidence was obtained of the intermediate formation of aathocyan. These results 
indicated that flavonols were formed before anthocyans. Buds of a red rose and of a 
medium colored mauve violet (Maggie Mott) of the largest size attainable before the 
appearance of any sign of anthocyan formation were crushed in warm ale. (approx. 
95%), and the,ext. was filtered after a short period of time. The pale yellow filtrate 
became colorless on addition of a small amt. of coned. HC1, and a deeper yellow on 
addition of NHi. When a small amt. of Mg was added to the filtrate containing HC1, 
a clear pale red color developed gradually in the case of both the rose and the violet, while 
controls (without Mg) remained colorless. Hence the buds contained fkvonol derivs. 
which would have developed into anthocyan colors, but no anthocyan had yet been 
formed. The paper is a reply to that of Shibata, Shibala, and Kasiwagi (C. A. 13, 
581-2). The green pigments are shown to be mixts. of blue and yellow pigments. 

Joseph S. Hepburn 

Physiologic role of the anthocyanins, Stan Jonesco. Compt. rend. 172, 1311—3 
(1921).— Expts. were carried out with buckwheat and BK de Bordeaux plants grown 
in darkness. When the plants reached a length of 3 to 5 cm. they were exposed to light, 
and after 48 hrs. insolation were found to be strongly colored bright red or violet-red 
by an anthocyanin. Plants were analyzed while brightly colored, also after remaining 
6, 10 or 15 days in darkness, the results being shown in the following table in g. per 100 g. 
of dry matter. Columns 1 and 4 give results after exposure to 48 hrs. light, 2 and 5, 
after 6 days in darkness, 3 and 0, after 10 and 15 days in darkness for the grain and 


buckwheat resp. 

1 2 3 4 5 6 

Glucosides 1.94 0 42 0.32 2.47 1.75 0.63 

Reducing sugars .. . 5.40 7.50 8. 89 5.01 3.33 3.41 

Nonreducing sugars 1.08 1.05 0.76 0 73 0.28 

Starches 16.23 15.80 14.20 19.09 8.70 8.38 

Celluloses 1.47 2.19 4. 50 0.88 1.23 1.65 


L. W. Riggs 

Anaphylaxis in plants. August Lumiere and Henri Couturier. Compt. 
rend. 172 , 1313-5(1921). — Four leaves of wild sorrel of approx, equal size were selected 
for observation. Into the petiole of 2 of these leaves was injected 0.01 cc. of horse 
serum. No action was observed duriug one month. One of the leaves having received 
the previous injection and a control leaf were each injected with 0.3 cc. of the same 
serum. No change until the 5th day when the leaf receiving the 2 injections began 
to wither and was completely withered by the 10th day. The control leaf remained 
normal. Of 3 hyacinths growing in the same pot, 2 received in the bulb 0.02 cc. horse 
serum. No change appearing after 3 weeks, one of the injected plants received 0.25 
cc. of the same scrum, and alter 4 days wilting began which was completed in 11 days. 
The other plants remained normal. Similar results followed a test made on growing 
onion bulbs injected with monkey serum. f«- W. Riggs 

E— nutrition 

Plliwr B. HAWK 

A note on the relative activity of the fat-soluble accessory factor in cod-liver 
oil and butter. S. S. Ziuva, and Masataro MruRA. I-istcr Inst. Lance 
1921 , I, 323.— By the use of a quant, method of estn. of the fat-sol. accessory factor 
in cod-liver oil and butter it was found that the former was much more potent. 
This high potency is contained particularly in the crude prepns. of cod-liver oil. 
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Thtre is thus csptl. evidence of the efficiency of cod-liver oil in the treatment of 
rickets. E. B. Fink 

The diet a I well-to-do children. K McCarr/son Oxford. Lancet H>21 j 
348 — The most common dietary faults among children of the well-to-do are deficiency 
of vitamines and excessive amts, of carbohydrates with low salt content, esp. Ca, when 
milk is overheated and vegetables arc scanty. The effects of such faulty foods as observed 
exptly. on monkeys have been: Congestion and hemorrhage in the wall of the stomach 
and intestine; atrophy of the myenteron; degenerative ehanges in Auerbach's plexus; 
dilatations in various parts of the tract; increased tendency to intussusception; in- 
flammations of the colon; bacterial infection; depressed functional activity of the intes- 
tinal glands. Continued subsistence on such diets may lead to intestinal stasis par- 
ticularly in its effects on the neuromuscular control of the bowel. Secondarily there 
may arise disturbances in the endocrine organs particularly the adrenal. E. B. Fink 
N ew experiments on the elimination of some amino acids through the urine. 
W. Blum. Bfilr. z. Physiol. 1, 385-438(1920); Physiol. Abstracts 6, 67. — Expts. 
on the utilization of amino acids taken by the mouth. The amt. of the amino acid 
escaping in the urine was estd. by formol titration. In man. of a dose of 10 g. o? glycine, 
8. l r c of the amino acid was lost in the urine; the loss was somewhat reduced (to 5.0 ('J ) 
if the glycine was taken in 10 hourly doses of 1 g. each. A young pig wasted 27 c [ of 
14 g. of glycine, an older animal Inst only 7‘'J of double the quantity. The horse was 
found to utilize glycine only to a very limited extent; d-alanine was completely utilized 
in the human body, but of an equal quantity of the racemic amino acid 12 to 17 C ( was 
eliminated. II. G. 

Some recent contributions to the literature of vitamines, their discords and har- 
monies. T. M. Potter. Intern. J Ptib. Health 1, XtHUi 1920); Expt. Sta. Record 44, 
62-3. — Attention is called to the apparent diversity of opinions and cxptl. facts in recent 
contributions to the literature of vitamines and to the possibility of harmonizing some 
of these diversities. This is followed by a brief discussion of the principal lines of in- 
vestigation of the vitamines, including their existence, specificity, stability, autosyn- 
thesis, and practical importance. The literature of scurvy is then reviewed according 
to this outline. A list of 32 literature references is appended. H ('». 

Observations on the use of protein milk in an infant clinic. A. D’Ksnnk In- 
tern J. Pub. Health 1, 34 -7 1 1920) ; Expt Sta. Record 14, 64. --Case reports are given 
of the successful use of protein milk in the treatment of infantile gastroenteritis. The 
protein milk, which is prepd. by replacing a 1. of milk by the clot of casein which it 
produces, and mixing it very thoroughly with 500 cc. each of water and buttermilk, 
is said to have the following compn : Protein 3, fat 2 5, lactose 1 5, and salts about 
0.5?*,.. In practice it has been found advizablc to add from 3 to 5% of Soxhlet sugar 
(a mixt of malt sugar and dextrin). I) states that the protein milk should not be used 
as a substitute for mother's milk, nor is it to In* recommended as a diet for a healthy l 
but it has proved of great value in cases of intolerance to cow milk. H ( 1 

Lactic acid milk. O II. Shkkman ami H. R. Lohnbs. J. Am. Med I 1 '*- 

75, 921, 922i l'J2f)j; Expt. Sta. Record 44, tVl 5 - The authors discuss the merits of 

lactic acid milk in infant feeding, and dcscrilic two methods for its prepn. by means of 
which it is claimed that a product can In* secured having 4 of the points of advantage 
which arc emphasized for protein milk, namely a relatively high protein, a full fat, 
a fine curd during digestion, ami a coned, food. In distinction from protein milk die 
lactic acid milk contains a higher content of lactose, nearly twice as much of the sul 

salts, and less of the insol. salts of Ca and Mg The beneficial effects of both ;>r»tttn 

and lactic acid milk are ascribed largely to the action of the lactic acid, which stimiihtes 
both gastric and intestinal digestion and helps to sterilize the intestinal contents. H. (* 
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(1920) 7, 21-36(1921), Abstracts 6, 65,-These papers are mainly statistical 

dau which trill interest those concerned in metabolism. They averaged 16 years of 
age, and the daily output approached 3,700 cal. per diem. The minimum daily intake 
recommended is 3,800 for boys from the ages of 13 to 14, and 4,100 for those from 15 
to 16. H G 

Farther investigations in origin and separation of oxalic acid in human and animal 

organisms. L. Wbckynomski. Kriega pamialkm a vyi. w. a } mm. Wyit. Lei. 
Lvhiw. 1920, 157; Physiol. Abstracts 6, 67-8.— Endogenous oxalic excretion in fasting 
rabbits was 0. 15 to 0. 19 mg. per kg. per day. More oxalic acid was excreted on a diet 
of oats than on carrots, and glucose (30 g. per day) gave the large amt. of 2 mg. per kg 
per day. Glucose was toxic to oat-fed animals, unless CaCO, was also administered. 
In normal and leuccm.c men administration of 4 to 5 g, of benzene per day caused a 
rise in the oxalic acid excretion. There was also an increase when the flow of bile into 
the intestine was obstructed. jj q 

Accessory factors of growth and equilibrium. U. Zujtz. Scalpel June 19, 1920, 
No. 25, reprint, 10pp; Physiol. Abstracts 5, 556— An account of recent work on the part 
played in the growth and maintenance of animals and plants, and in numerous deficiency 
diseases, by important amino acids, hormones, and vitamines. The concluding sen- 
tences on the growth of tumors are suggestive of the part accessory factors may play 
there. From their expts. on yeast Sugiura and Benedict suggest that the favorable 
effect of Ra in such cases may be due to the partial destruction of accessory substances. 


H. G. 

Vitamines. W. D. Halliburton-. Scientia 27, 194- 200(1920); Expt. Sia. 
Record 43, 367.— This is a brief discussion of the nature and significance of the vi- 
tamines, with references to some of the recent contributions to the subject. Cf. C. 
A. 15, 2299. H.G. 

Influence of light on the intermediary protein metabolism. P, LiEbesny. Z. 
pkysik. di&lct. Therap. 24, 182-92(1920); Physiol. Abstracts 6, 66— In two dogs fed on 
a constant diet of horse tripe it was found that exposure to the ultra-violet rays from a 
mercury vapor lamp caused an appreciable reduction in the vol. of urine and in its 
total N, creatinine, and neutral S content. H. G. 


Renal irritation in man from high-protein diet. Theodore L. Squier and 7,. 
H. NEWBURGH. Arch. Intern. Med. 28, 1-19(1921). — Four patients with hypertension 
but without definite evidence of renal involvement were given a high-protein diet 
(100-200 g.) for periods of 2-3 weeks. After such feeding, the urines of all contained 
albumin and red blood cells, although both had previously been absent. After a return 
to a low-protein diet, both albumin and blood cells disappeared from the urine. In 3 
of these patients, the enlargement and edema of the retina were increased by the high- 
protein diet, A similar expt. was performed on a patient with low blood pressure, but 
with an active nephritis as judged from clinical findings and the presence of albumin in 
the urine. The high-protein diet was followed by an increased albuminuria and the 
appearance of red blood cells. Two men, in whom the existence of a nephritis was 
discovered in the course of this work, ate large amts, of meat at 2 meals on one day. 
Albumin, which was absent before the expt., promptly appeared in the urine of both 
and red blood cells in one. A similar expt. upou 5 normal young men was followed by 
the appearance of red blood cells in the urine of all. I. Greenwald 

The metabolic and energy exchange of little pigs as determined by feeding ex- 
periments and analyses of the whole pig. O. Wejxmann. Biochem. Z. 117, 119-39 
(1921). — W. detd. the N intake and output of a series of little pigs during periods of 
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3 to 6 weeks and then detd. the dry matter, H 2 0, fat, ash and N content of the entire 
individual animal used. Litter and sex controls were used. From the figures he 
obtained he ealed. the energy exchange, the values for which are given in tables. The 
N exchange is apparently well checked by the N content of the exptl. pigs as compared 
with their controls. It was found that the little pigs that were fed on milk of a low 
N content used up more energy in growing than did those which were fed on a milk of a 
higher N content. W. concludes that 11.5 calories of available energy are necessary 
for the formation of 1 g. of org. material by young pigs. From the practical point of 
view, when it is desired to cause the animal to lay on meat, it is necessary to give not 
only sufficient protein, but also enough protein-free feed so that the energy demands 
of meat production do not surpass the protein destruction. F. S. Hammett 

Facilitation in intermediary carbohydrate metabolism. H. Staub. Biochem. 
Z. 118 , 93-102(1921). — When gluco^>e is fed the height of the rise of the blood sugar 
and the duration of the hyperglucemia are the factors detg. the course of the intermediary 
metabolism. A large increase and long. duration of hyperglucemia indicate a lowered 
utilization capacity of the organism. Kxpts. are reported which show that after a 10-hr 
fast there occurs an optimum assimilation capacity for glucose and that this tends to 
decrease with increase in the duration of the fasting period. Work was found to decrease 
the capacity of the organism to utilize sugar as did a pure fat-protein diet. These 
expts. demonstrate that under certain conditions the body has increased difficulty in 
maintaining an equil. between tissue and blood sugar. This implies the presence of 
a facilitation process for the attainment of the cquit. The facilitation for carbohydrate- 
assimilation is explicable on the basis of an activating influence of the ingested carbo- 
hydrate or original glycogen stores on the enzymatic processes of the sugar complex. 
Carbohydrate assimilation itself induces a condition in the mechanism of carbohydrate 
metabolism which tends to produce a good utilization capacity. The relation of this 
principle to diabetes is briefly discussed. F. S. Hammett 

Chemical factors in nutrition. Lafayette B. Mespkl. Yale Cniv. J. Franklin 
Inst. 192 , 1-10(1921). — A discussion of recent advances in the chemistry of digestion 
and metabolism. Joseph S Hki'M RN 

The coming nutrition of peace times. M. Riti.ner. Z. dtzl. Forlbild. 17 , 273 n 
(1920); Physiol. Abstracts 5, 472 ! '1921). — The different* capita consumption <>f 
protein, fat, and total calorics in various countries is due to differences in the distrilml ion 
of the inhabitants between town and country. Sedentary town dwellers requite ,i 
higher Vc of protein in the diet, since their environment causes a loss of ap|X‘tito. 'I be 
shortage of protein among the town dwellers of Germany during the war caused them 
to suffer a mean loss of wt., to compensate which w ill now require almost 3(H), DM) extra 
tons of protein. Joseph S. Hepih kn 

Changes in organ weight produced by diets deficient in antiscorbutic vitamine. 
V. K. La Mkk and H. L. Camphki.E- Columbia I'niv. Prot. Soc. Exptl. Bio ' A/r*/. 
18 , 32(1920). — Young guinea pigs weighing 2-V> 3110 g . fed on a diet deficient 
sol. C, show at death a pronounced increase in wt. of the adrenal glands, this may indi- 
cate a compensatory response to the decreased adrenaline production known to c\i>t 
in the scorbutic animal. The heart and kidneys appear to be increased in w t. on scot 1 ‘-ti- 
tle diets, while the liver shows no effect. V, C. Mye«> 

Organic foodstuffs with a specific action. Iv Abdkriiai.den. Arch. Ptiy"' 1 - 
178 , 206-308(1920). — I 'oly neurit is in pigeons was induced by continuous feeding "l 1 ’ 11 
polished rice, and the therapeutic effects of various fractions of yeast were mcaiimd. 
The results arc tabulated in detailed protocols. In general, it appears that the mitr.i- 
mine" of dried yeast can not be completely extd. by abs. ale , by acetone, or by a 11,111 
bination of these two extractives. The exts. of yeast given to pigeons on a u“ ,,at 
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ameliorate certain symptoms of tlic disturbance but they fail to provide a complete 
regimen. Obviously there is some substance, insol. in nature, in the yeast which is 
effective in combating the disturbances associated with a polished rice diet. G. ft. S. 

Calcium and phosphoric acid metabolism resulting from the administration of 
large amounts of calcium and sodium phosphate. K. BlChdorn. Z. Kinderhtilk. 29, 
43-55(1921). — I/arge amts, of Ca, as CaCl 2 or Ca lactate and of Na 2 HP0 4 were given 
children and the extent of elimination was detd. The large amts, of Ca caused no ill 
effects, no increase in diuresis, diarrhea was not induced, nor was there any loss in 
wt. In some instances a marked gain in wt. occurred during the expt. A portion of the 
excess of Ca given was retained, although the greater part was eliminated in the feces. 
The PA changes in general paralleled the Ca changes; a change in the Ca balance 
being accompanied by a corresponding change in the P 2 O s balance. G. H. S. 

ABNORMAL 

Beriberi and deficiency diseases. A. Scala. Ann. igiene 29, 215-30, 286-301 
(1919); Expt. Sta. Record 43, 462.— S. presents a critical discussion of the literature 
of deficiency diseases, from which he advances the hypothesis that they originate in a 
deficient mineral nutrition either in the lack of certain acids or bases or of complexes 
by means of which they arc transported. In scurvy the inorg. substance which is 
lacking is thought to be the phosphates of the earth metals, which exist in food materials 
in combination with org. material in the form of complexes, easily decomposed by heat 
and by desiccation. The destruction of these complexes tends to bring about a state 
of acidosis and prevents the transportation of Ca phosphate, etc., to the bones. In 
beriberi the alk. phosphates are unable to reach the central nervous system through the 
destruction of the org. complexes contg. them and the development of a form of acidosis. 
The fact that various mineral substances when added to a beriberi-producing diet fail 
to bring about appreciable benefit is explained on the ground of inability to reproduce 
the exact complexes found in the original food material. H. G. 

Calcium metabolism and the teeth. C. F. Rumsey. Bril. Dental J. 42, 49-54 
(1921); Physiol. Abstracts 6, 6G-7.— The incidence of caries is complex, and diet 
a most important factor; the following subjects are dealt with: (1) Milk is the ideal 
Ca-contg. food, and should be relied on during the growth period; (2) bread should be 
made so as to contain more cellulose and more vitamine; (3) among fats, olein is prefer- 
able to the more solid fats; (4) Ca intake should also be regulated in adults, and symp- 
toms of thyroid abnormality should be recognized and treated. H- G. 

Critical study of recent work on the pathogenesis of pellagra. V. Babes. Bull, 
sec. sci. acad. Roumaine6 y 138-18(1920).— Recent researches have not been of a nature 
to clarify either the etiology or the pathogenesis of pellagra. They have only increased 
the uncertainty by new hypotheses, by misinterpretation of facts, and by poorly exe- 
cuted work which will pass into oblivion. The following facts concerning pellagra 
have been established; (l) The close relationship of the disease with the eating of 
maize, especially unwholesome maize. (2) The predisposition produced by inanition, 
weakness, congenital deterioration especially of a nervous type, certain diseases, and 
convalescence from these diseases. (3) The specific nature of pellagra. (4) The 
favorable action of an abundant mixed diet and the administration of atoxyl. 

. Joseph S. Hepburn 

Comparative calorimetric studies of fasting and avitaminosis. P. Novaro. Fatho- 
logica 12, 133-56(1920); Physiol. Abstracts 5, 555 ( 1 921). -When pigeons are kept on 
a ration of polished rice, the heat loss, food intake, body wt., and body temp, remain 
const, for a period of 7 to 13 days, then decrease in the order in which they were men- 
tioned. The decrease In body wt. is more rapid than in fasting; and the heat loss m 
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the premortal state is very low, while it rises in fasting before death. Hence heat 
production is lessened before death from beriberi. When vitamines are administered 
at a late stage, the loss of heat becomes greater, and the body temp. rise 9 , but the body 
wt. continues to decrease until the food intake is again adequate. Joseph S. Hepburn 
Experiments on carbohydrate metabolism and diabetes. I. Intravenous glucose 
tolerance of dogs. Frederick M. Aleen and Mary B. Wishart. Rockefeller Inst. 
J. Biol. Chem. 42,415-58(1920). — Interrupted injections of glucose into the jugular vein 
were given to dogs, the expts. being started 20-24 hrs. after the last feeding. Special pre- 
cautions were taken to prevent fright, pain or shock and only sturdy, phlegmatic animals 
accustomed to the lab. were used. The samples of blood were removed just before the 
injections so that the blood sugar values represent the minimum because taken at the 
end of the interval. In general the animals were catheterized hourly. In normal 
dogs a dosage of 1 g. per kg. per hr. is slightly above the tolerance limit. Variations in 
the concn. of the sotns. injected have no perceptible effect upon the assimilation. In 
diabetic animals there is in general a reduction of tolerance as shown by the sugar 
excretion but this general rule is subject to very marked exceptions and sugar excretion 
is seldom an accurate measure of the degree of diabetes as known from the food tolerance 
and general clinical condition. The correct interpretation of the results depends on the 
detn. of the concn. of sugar in the blood as the amt. of sugar excreted in the urine is 
dependent upon the renal threshold for sugar of the individual animal. The lowered 
tolerance of the diabetic animals or those near to diabetes is indicated by their greater 
hyperglucemia. "The combined consideration of the glucosuria and the blood sugar 
concn. makes the intravenous method sufficiently accurate for practical tests of toler- 
ance, and it holds a position of special usefulness in excluding irregularities of absorption, 
notably in such conditions as thyroid and pituitary deficiency. Outside of such special 
conditions, other factors seem to predominate over any possible irregularities of absorp- 
tion, and it is doubtful if the intravenous method can show the finer gradations of 
tolerance such as are revealed by the alimentary or subcutaneous administration of 
glucose. Any lowering of assimilation demonstrable by the intravenous method in 
these expts. was fully obvious in feeding tests." Expts. were also conducted to dct. the 
influence of fat and protein feeding upon the assimilation of sugar after intravenous 
injection. No evidence was obtained of a direct participation of the pancreatic hormone 
in protein or fat metabolism but the decisiveness of the expts. is open to question. 

A. P. Lothrop 

Experiments on carbohydrate metabolism and diabetes. II. The renal threshold 
for sugar and some factors modifying it. Frederick M Aleev and Mary B. Wishart. 
J. Biol. Chem. 43, 12!)— I7i 19201; cf. preceding abstract.— "A diminished renal per- 
meability for glucose, in the sense of a raised threshold according to tests with Benedict’s 
Cu soln., is definitely proved as the rule in diabetic animals As the same rule holds for 
the great majority of human diabetics, this demonstration furnishes one more point 
of similarity between the cxptl and clinical conditions. Various possible causes for the 
elevation of the threshold are discussed. The prolonged excess of sugar in the blood 
may be an important factor, but some considerations seem to oppose it. Certain 
observations suggest that high- fat diets may raise the sugar threshold in diabetes even 
without acidosis. The renal threshold may lie affected by various extraneous causes, 
of which the elevation of the threshold by epinephrine is one interesting example No 
interrelation of the renal and pancreatic functions is demonstrable in the sense of an 
increased readiness of sugar excretion even in totally dcpancreatized animals. An 
elevation of the threshold seems to be connected particularly with severity of the diabetes 
but a teleological interpretation of this as a protective mechanism for saving sugar to 
the body is considered improbable." I. GrBSNWald 
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Processes of sugar elimination in diabetes. 0. Schmiedeberg. Arch. exp. 
Path. Pharm. 90, 1-26(1921). — An analysis is presented of the processes of sugar elimi- 
nation in various forms of exptl. and pathol. diabetes. Glucose is one of the.compds. 
that is easily and completely utilized; by the normal organism extremely large amts., 
can be taken care of without difficulty. In chronic glucosuria, or true diabetes, the 
normal processes are deranged, owing either to an impairment of the oxidation processes 
or to an incombustibility of the glucose. Even in the most severe cases of diabetes the 
oxidation processes of the body are entirely unchanged, thus the glucosuria iu diabetes 
must result from a failure on the part of the glucose to be changed, and this failure can 
not he ascribed to cessation of the mechanism of glucolytic cleavage. In CO, diabetes 
the non-combustion of the sugar is associated with the presence of a nitrogenous diabeto- 
genic substance with which the sugar unites. This diabetogenic substance is undoubt- 
edly a component of body protein. In diabetes of this type the liver certainly plays a 
part, for after exclusion of the liver from the circulation or after destruction of hepatic 
tissue CO, intoxication does not lead to glucosuria. It may be that the diabetogenic 
substance is formed within the liver. In pancreatic diabetes, however, it is obvious 
that another factor is concerned, as is also true for diabetes mellitus. In these two con- 
ditions it would appear that some enzyme had been removed, and that the diabetogenic 
substance and the sugar, deprived of some inhibiting factor, were free to' unite. Hyper- 
glucemia is not the cause of diabetic glucosuria but is a consequence of this lack of 
transformation of glucose. Glucosuria may be present without hyperglucemia, and 
hyperglucemia may occur without sugar elimination in the urine. Since the glucose in 
diabetic urine is probably present in an unaltered state it must have become incom- 
bustible through union with some incombustible substance, which must make it in- 
capable of transformation into glycogen. Adrenaline diabetes is apparently a form of 
pancreatic diabetes due to the action of the drug upon the ferment-producing property 
of the pancreas. The nature of phlorhizin diabetes is yet to be detd.; it may be renal 
or perhaps pancreatic in nature. 


F— PHYSIOLOGY 

ANDREW HUNTER 

Alpinism. Joseph Barcroft. London. Lancet 1921, I, 12(7-9— The effects 
of high altitudes manifest themselves first in a reduction in the amt. ol 0> in the blood 
and then in the tissues. At sea level only 5% of the hemoglobin does not function. 
With rising altitude, a gradually increasing amt. of hmoglobm rs deprived of .U 
function because of the diminution of O, in the air. At rest the p u o the blood remains 
quite const, even with 0, want, but at high altitudes a much smaller amt. of exercise 
will produce the same changes as at low levels. The skeletal muscleseasdy become 

stiff front exercise. ' . 

Influence of oxygen pressure on the oxidation products of animal tissuesandof 
oxidizing enzymes. F. Battelu and L. Stern. Cmft. rend, des seances soc. fhys^ 
hist, n at. Genhve 37,31-3(1920); Physiol. Abstracts 6, 48-9.-In 
processes increase with increased O pressure. Respiration expts. gave ' 
but the respiratory quotient decreases with increase of O pressure. O pressures P 

• at ChZtal-bfological researches on lactic acid of the gastric juice. U. Masucci 
and P Saccardi Folia med. 6, 97-100, 127-32(1920); Physiol. Abstracts 6, 54. 
rthe^ome resolo, test (details recorded) the authors find that,* 
of the gastric contents is not the product of an enzyme action on any coW ^the 
Ld. bmr. formed in the ceils of the gastnc mucous membrane under the influent of 

the vagus. 
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.Pancreas function. E. Meynbr. Med. KUnik (Vienna) 16, 678-80(1920); 
Physiol. Abstracts 5, 552. — Duodenal contents were collected by the E inhorn tube, 
and indications were found that the secretion there is not continuously, but rhyt hmicall y 
formed. The enzyme content in it varies considerably; food or fasting is one factor; 
reaction is another; it and the quantity of juice are highest when HC1 is given, lowest 
when NaHCOj is given. An acidity of gastric juice may thus produce diminution of 
pancreatic activity. H. G. 

Physical-chemical mechanism of muscle contraction. E. Herzfeld and R. 
Kunger. Naturvhssenschaften 8, 359-63(1920); Physiol. Abstracts 6, 21. — The 
action current of the nerve decomposes the hexosephosphates, and the lactic acid 
so liberated is absorbed by the proteins of the muscle fibrillse, and so produces the con- 
traction. The oxidative removal of the lactic acid brings the muscle into the resting con- 
dition once more. H. G. 

Menstrual blood. M. Stickel and B. Zondek. Z. /. Geburtshife und Gyndkol. 
83, 1-26(1920); Physiol. Abstracts 6, 78. — No influence could be detected on the blood 
corpuscles and on their hemoglobin content in the whole blood during menstruation! 
The menstrual blood shows an oligocythemia and lcucopenia. The color index is not 
reduced in proportion, because partial hemolysis of the uterine blood occurs. In the 
whole blood the*lymphocytes increase during menstruation, especially in the uterine 
blood. The total solids, and also their mol. concn., arc diminished in the menstrua! 
blood. No changes in the toxicity of the red cells and percentage of proteins were 
found. Hemolysis is probably the effect of an enzyme from the uterine mucous mem- 
brane. No changes of coagulation were observed in the whole blood, but menstrual 
blood does not clot. This inhibition of coagulation is also caused by a substance in 
the mucous membrane. Blood obtained by puncture of the uterus during menstruation 
clots normally. Apparent blood clots in menstrual blood arc caused by sedimentation 
of the blood corpuscles. H. G 

Lipoids of the prostate. M. Kinoshita. Z. Urol. 14, 145-67(1920); Physiol. 
Abstracts 5, 559. — Lipoid granules, not doubly refracting, arc found in the epithelial cells 
of the prostate from puberty to about 50 years of age, after which the amt. diminishes, 
although in old age doubly retractile droplets appear. Intlaramatory changes cause 
diminution of the lipoids. H. G. 

The relation between the adrenal cortex and sexual development. Knud H. 
Krabbe. .V. Y. Med. J. 114, 4-8(1921).— After disclosing the literature in its re- 
lations to the problem expressed in the title K. concludes that the development of pubic 
hair and beards in little girls with adrenal cortex tumors cannot be regaaded as a special 
sign of precocious puberty, but must be considered as a natural link in hypertrichosis. 
This hypertrichosis, the development of a large clitoris and transformation of the voice 
in little girls arc only to In; considered as a virilism analogous to the virilism in adult 
women suffering from adrenal cortex tumors and the so called fetal virilism in females 
with adrenal hyperplasia. There does not seem to be sufficient basis for the idea uf a 
special connection between the normal fuuctiun of the adrenal cortex and the sexual 
organs. A better explanation is based on the supjiosition that the cortex tumors have 
developed from the testicular part of the ovarian gland in connection with the anlage of 
the adrenal cortex in the fetal stage. F. S. Hammett 

The problem of the adrenals. K Glky .V J'. Med J. 114, 9-11(1921) lhe 

problem of the adrenal function ri considered as unsolved as yet by.G. 

K. S. Hammett 

The amino-acid content of the plasma and of the blood corputde* according to 
I. Bang. A. Constantino. Hiochem Z 117, 140 d( 192 1). —The work of Bang 'L.-T 
10, 924, 2762) on the amino-acid N distribution in the blood fails to give C. proper 
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credit (or the establishment of differences in the amino-acid content of serum and white 
and red corpuscles under various conditions (cf. C. A. S, 2743). F. S. Hammett 
T he fate of some polysaccharides in the digestive tract of mammals. Tomthide 
Shimizu. Biochem. Z . 117, 227-40(1921). — S. detd. the action of fecal material and 
fermentative bacteria on inuliu, lichenin and hemicellulose. It was found that there is 
a substance in feces, probably a microorganism, which splits these polysaccharides to 
active propionic and butyric acids. Notable amts, of optically inactive lactic acid 
also are produced. Among the specific bacteria studied, B. laclis preferably forms 
acetic acid. S. lactic, B. proleus, B. sublilis and B. colt, besides forming the acids named 
above, produce optically active lactic acid, the first 3 yielding the dextro form and the 
last the levo form. The conclusion is made that inulin, lichenin and hemicellulose are 
split into sugars by bacteria in the digestive tract and absorbed. The splitting of 
some polysaccharides finulin, lichenin and hemicellulose) in the digestive canal of 
mammals. Ibid 240-4. — When these polysaccharides are digested in vitro with exts. 
of macerated intestine and pancreas in 0.8% NaC! soln. no monosaccharide could be 
found either by the phenylhydrazinc or the Fchling reduction test. This is taken to 
prove that there are no enzymes in such prepns. capable of splitting inulin, lichenin or 
hemicellulose. The influence of some polysaccharides t inulin, lichenin and hemi- 
cellulose) on protein balance. Ibid 215-51.— In this paper S. reports the results of 
his study of the N cquil. of a dog when fed inulin, lichenin and hemicellulose for several 
periods of three da^ each, with appropriate preliminary and post-feeding periods of 
observation. The total starch content of the feces was detd. All values are reported 
in extensive tables. The addition of either oi the 3 carbohydrates to the meat diet 
resulted in a diminution of the N output. These polysaccharides then are digestible and 
available foodstuffs in the digestive canal of the dog and are protein sparers. The 
exact portion or the tract or the mechanism whereby they are split is not known. 

F. S. Hammett 

Variations in chloride metabolism during menstruation. W. Eisenhardt and 
R. Schaefer. Biochem. Z. 118, 34-S (1921) . — Studies of the Cl content of blood 
before, during and after the menstrual period demonstrate that marked changes occur. 
One or two days before the onset of menstruation or in the first two days of the period 
there is generally an absolute and relative hyperchloremia. When menstruation ceases 
the blood Cl falls back to the normal value. These phenomena were observed in two 
cases of transitory amenorrhea at the menstrual period. It is considered that the 
reaction is factored by endocrine disturbances possibly ot the thyroid and ovary, as well 
as by the loss bl blood. S - Hammi5TT 


The secTetion of sweat and the composition of the blood. Eberhard Wiebrand. 
Biochem. Z. 118, 61-6(1921).— In a scries of personal studies W. found that excessive 
perspiration results in an increased conen. oi the blood. When 25% ot the H ; 0 of the 
blood has been lost collapse occurs. The amt. of H ; 0 removed from the blood increased 
with the increase in perspiration. H : 0 is also largely lost from the tissues, the NaO 
and serum protein diminish during sweating and the diminution runs parallel with the 
degree of H.O loss. Man has the property of retaining NaCl m the tissues even when 
the salt is being lost from the blood. The Tat and rest-N content of the blood are not 
significantly disturbed when sweating is induced. 

Contribution to the question of the precipitation velocity of the red blood corpuscles 
Of human blood. Kj. VON Oettinc.En. Biochem. Z. 118, 6i-9-(l--.l). T e exp . 
reported by 0. indicate that there is an acceleration of pptn. of the red 
in pregnancy. The primary cause for this facilitation lies m the liquu matenri lo t the 
blood! This is supported by the dependence ol the pptn. velocity on 
the medium, as well as the retardation of the reaction by increased salt content and 



2912 


Chemical Abstracts 


Vol. 15 


lowered temps. In blood from pregnant persons the pptn. velocity decreases with 
decrease in the corpuscle number within certain limits. When the ppt. obtained by 
treating ■plasma from pregnant women is added to blood from the umbilical cord, the 
latter is invested with an accelerating action on the pptn. of the corpuscles. The 
difference in reaction between gTavid blood and blood from the umbilical cord is also 
exhibited in defibrinated blood in which the absolute pptn. time is lessened. O., there* 
fore, concludes that these differences are not due to an increase or decrease in any 
particular protein constituent of serum, but that they are factored by the physical 
structure of the blood proteins; the solvent is, therefore, of great importance, and the 
stability of the blood plasma is considered as the primary cause of the differences ob- 
served. F. S. Hammett 

Respiration studies on new-born animals. Raheu Puaut. Z. Biol. 73, 141-150 
(1921).— P. studied the respiratory exchange on new-born dogs, cats, rabbits, guinea pigs 
and mice. All detns. were made at the nest temp. The course of the 0 consumption 
curve is practically the same for all animals. There first occurs a rise to a max. This 
is followed by a drop, which is succeeded by another rise. This is slower than the first. 
In mice the O utilization proceeds without remission for the first 10 days. F. S. H. 

Tables, factors, and formulas for computing respiratory exchange and biological 
transformations of energy. Thorne M. Carpenter. Carnegie Inst. Pub. 303, 1-123 
(1921). — A set of 33 tables with descriptions and directions for their use. "The purpose 
of this publication is to make available to investigators the majorfty of tables and con- 
version factors needed in calcns. of results from measurements obtained by the several 
types of respiratory exchange app. f particularly the Regnault-Reiset and the combination 
of spirometer, valves, and breathing appliance, and to make available the standards 
of normal metabolism." Joseph S. Hepburn 

Endocrinology: Thymus gland. Augustus Korndokrfer, Jr. Homeopathic 
Recorder 36, 239-53(1921). — A discussion of the internal secretion of the thymus gland, 
and of the part played by it in health ami in disease. Joseph S. Hepburn 

Physical and chemical properties of horse semen with special reference to the physi 
ology of the spermatozoa. Jinshin YamanE. J. Coll. Agr. Hokkaido Imp. Vniv. 9, 
161-236(1921).— Twelve samples of semen were collected on different days from each of 
2 stallions; and the total solids (T. S.) and sp. gr. (at IS 0 ) were detd. on each sample. 
With stallion 1, the sp. gr. ranged from 1 0100 to I 0142, av. 1 0118, the T. S. from 
1 .7860 to 3.6230, av. 2 5803%; with stallion 2. the sp. gr. ranged from l .0108 to 1 .0155, 
av. 1 Q127, the T. S. from 2. 1741 % to 3.7827(7, av. 2. 955.3%. Samples from sevmi 
other stallions also were examd. The variation, with respect to sp. gr. and T. S., in 
semen from the same animal on different days was greater than the variation in semen 
from different animals. Samples taken from the same animal on successive days showed 
a decrease in both sp. gr. and T. S , but an increase in both occurred if several days 
were then permitted to intervene between successive samples. By centrifugation the 
spermatozoa were removed and a s erum was obtained. Eleven samples of this serum 
from stallion l had a sp. gr. ranging from UXIW to 1.0138, av. 1.0112, and contained 
from 1.6417 % to 3. 3258 %, av. 2.3903 % T. S. ; 11 samples from stallion 2 had a sp. sr. 


between 1.0106 and 1.0143, av. 1.0121, and contained from 2 1596% to 3 4216'. «. 
av. 2.6854% T. S. The T. S derived from mixed specimens of this serum contained 
on the av., 37 719% ash in the ease of stallion 1 , am! .34 443% ash in the case of stallion 
2. The ash was pure white, partly sot. in water, completely sol. in HC1 and HN'h. 
and contained Xa. K, Ca, Mg, Cl, PjOj, SOj. and CO?; the ratio of K to Na was 1 - 
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between 0.081 and 0.144% NaOH in 14 analyses on stallion 2. Daily ejaculations de- 
creased both the total N and the alkalinity of the serum. The depression of .the f. p. 
of the serum lay between 0.57° and 0.64° (av. of 11 detns. 0.608°) for stallion 1, 
and between 0 . 58 0 and 0 . 67 0 (av. of 1 1 detns. 0 . 622 °) for stallion 2 . The serum failed 
to yield the crystals characteristic of this fluid with either picric acid or I plus KI. 
The sp. gr. of the spermatozoa lay approx, between 1 .096 and 1.099. They contained 
(2 analyses) 19.358% to 21.152% T. S.; they contained 8.813% to 9.108% ash (3 
analyses), including Ca, Mg, K, Na, Fe, Cl, S0 3 and P 2 O s . The ratio of Mg to Ca 
was 1:2.7, CaO to P 2 O 5 1:6.5. An abnormal semen from a stallion was unusually viscous, 
contained from 2.747% to 3.178% T. S., and was characterized by gelatinous masses 
and calculi. The calculi had a protein-like base and contained salts, especially car- 
bonates and phosphates, of Ca and Mg. A sample of ass semen had a sp. gr. of 1 . 0167, 
and contained 4.2829% T. S. The following contributions are made on the physiology 
of the spermatozoa. A soln. isotonic for the spermatozoa had a f.-p. depression of 0.62°; 
they lived longest and had the greatest motility in a 6 % glucose soln., which has this 
f.-p. depression. The action of NaCl was more unfavorable to duration of life and 
activity in an isotonic concn. than in a hypotonic eoncn., on account of the action of the 
ions. Agglutination of the spermatozoa was entirely independent of changes in the 
osmotic pressure, and was not produced by non-electrolytes (glucose, sucrose, urea), 
but was produced by NaCl. Alkali in low concns. was more favorable than a neutral 
soln. for prolongation of life of the spermatozoa, but was less favorable for retention of 
their max. motility. NajHPO* in a concn. greater than 0 . 005 molar exerted an injurious 
action, but agglutination occurred only when the concn. of that salt was at least 0.02 
molar. A soln. with an acid reaction always had an injurious action on the span of life 
and on the retention of max. motility; these effects became more marked, as the concn. 
of the acid increased. In low concns. of acid, the motility was stimulated to a max., 
then a paralyzing action was exerted. NaH 2 POi produced agglutination in all concns. ; 
and both the intensity of agglutination and the time required for its appearance were 
functions of the concn. of that salt. Univalent ions decreased the life span of the sper- 
matozoa more than did bivalent ions; the action of the Cl ion in decreasing the life span 
was greater than that of the SO* ion, while the cations fell into the following order 
Li>K>Na>Ba>Ca>Mg>Sr. Motion was stimulated to a greater extent by Cl than 
by SO*; the univalent cations, except Li, stimulated motion, the bivalent cations tended 
to check it. In the production of agglutination, the ions fell into the following order 
Ba>Sr>Ca>Mg>K>Na>Li for the cations, and SO*>Cl for the anions; however, 
the cations were of primary importance, while the anions exerted but a slight influence. 
The specific action of a single salt upon the life span and activity of the spermatozoa 
was modified by the addition of another salt; and the action of this mixt. was further 
modified by the addition of a third salt. No noticeable antagonistic action of the salts 
occurred in agglutination, this phenomenon being governed by the bivalent ions. The 
serum obtained from the semen apparently was a soln. with antagonistic salts in physiolog- 
ical equil. with respect to the influence on the span of life and the activity of the sper- 
matozoa. The osmotic pressure bad no influence in the production of agglutination, 
since it was produced by electrolytes but not by non -electrolytes, Agglutination was 
favored by the H ion in all concns., by the OH ion only in definite concns. The 
period of time required for the beginning of agglutination, and the degree of agglu- 
tination were a function of the concn. of the electrolyte. Motility was a prerequisite 
for agglutination; spermatozoa, which had died or had been killed by reagents such 
as HgCli or OsO», would not agglutinate under the conditions which produced that 
phenomenon in living spermatozoa. Agglutination was found to be re\ ersib e, it was 
not specific for animal species (thus spermatozoa of both the rabbit and the horse 



2914 


Chemical Abstracts 


VoL 15 


agglutinated into the same clump), and was not a simple flocculation, but was a positive 
chemotaxis of the spermatozoa for each other under the influence of electrolytes. A 
bibliography is appended. Joseph S. Hepburn 

Energy involved in the electric change in muscle and nerve. A. V. Hint. Proc. 
Roy. Soc. (London) 92B, 178-84(1921). — The amt. of heat liberated in a muscle twitch 
is of the order of 3 X 10 -s cal. per g. ; the amt. of energy associated with the elec, change 
in a muscle is negligible when compared with that liberated in the subsequent contraction. 
The amt. of heat produced in a nerve is of the order of 3.5 X 10” 10 cal. or 0.015 erg 
per g. From the smallness of these quantities, no appreciable provision of energy 
is required in the propagation of the elec, response; and the physico-chem. change 
producing the response is the only factor involved in the propagated nervous impulse. 

Joseph S. Hepburn 

Physiology of cell division. VI. Excitation of cell division by wound hormones. 
G. HaberlandT. Sitz. preuss. Akad. Wiss. 1921,221-34. — Expti. evidence exists that the 
action of a wound as a stimulus in exciting cell division is due to decompn. products of 
the mechanically injured or dead cells. These products function as wound hormones 
Cell division occurs not only when wound hormones pass from injured or dead cells 
into adjacent uninjured cells, but also frequently in the injured cells themselves if 
they survive and are adjacent to intact cells. Artificial parthenogenesis and the de- 
velopment of the fertilized ovum are likewise due to the formation and activity of 
wound hormones. Joseph S. Hepburn 

A study of the hemodynamic reactions of the cerebrospinal fluid and hypophyseal 
extracts. Conrad Jacobson. Peter Bent Brigham Hosp., Boston. Bull. John a 
Hopkins Hosp. 31, 185-97(1920). — A comparison was made of the physiological effect' 
of intravenous injections of spinal fluid and hypophyseal exts. to det. the presence or 
absence of pituitary secretion in cerebrospinal fluid. The reactions obtained with 
coned, cerebrospinal fluid were identical with those following injection of various tissue 
exts. and no evidence was obtained indicating that the pituitary gland gives its secretion 
into the ventricles or into the cerebrospinal fluid. The pituitary gland exts. showed 
marked variability but all exerted a depressor effect common to the tissue ext. In 
general ext of the anterior lobe exhibited a depressor effect mainly, posterior lobe ext. 
a moderate depressor folluwcd bv a pressor effect, and pars intermedia ext. a small 
depressor followed by a pressor effect. '1 he whole gland showed a neutralization of the 
depressor and pressor effects. The posterior lobe ext. had an antidiuretic effect and 
produced glucosuria in a number of cases (more frequently in rabbits than in dogs). 
The depressor effect of cerebrospinal fluid is probably due to the depressor substance, 
histamine, found in all animal tissues and secretions, and not to any sp. secretion of the 
pituitary gland as was formerly contended. A. P. LOTHROi- 

The conditions under which the ratio between the urea content of the urine and 
of the blood remains constant. T . Addis and D. R. Drury. Stanford Univ. Med. 
Sch. Proc. Soc. Expti. Biol. Med. 18,38(1920). — After administration of urea and 11. 0, 
the ratio between the urea in urine and in blood shows at first a variability; after the 
maximum urea conen. in the blood has been attained and the concn. is falling, the ratio 
becomes fairly constant for each individual. Food and excitement and other factors 
produce marked variations even under these conditions. V. C. Mykks 

The effect of section of the nerves upon the water and 9alt secretion by the kidney. 
Phillip? Ellinger. Arch. exp. Path. Pharm. 90, 77-104(1921). — Measurement 
of the secretory activity of the kidneys were made in dogs before and after the scctioi! of 
the major splanchnic, the vagus, and the renal nerves. The renal nerves exert a ducct 
or an indirect inhibiting force upon the secretion of water and solids by the kidney. 
Section of the nerve to one kidney caused polyuria, with a decrease in the percent :ige 
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elimination of the solids and in the acidity, although there was an actual increase in 
elimination. The extent in reaction change may be so great that although the normal 
kidney continues to excrete an acid urine, that from the other kidney may be'alk. to 
litmus. Apparently this change is not associated with the degree of polyuria. The 
secretion of chlorides was more strongly changed than any other factor. Section of the 
splanchnic also caused polyuria although of a less degree than section of the renal nerve. 
Solids, acidity, and N are decreased in percentage, but increased in actual amt., but 
not to the extent secured with renal nerve section. Chlorides are increased both in 
per cent and in actual amt., but not to a marked degree. Simultaneous section of the 
splanchnic and vagus increased the urine flow as much as 100-fold. The percentages of 
chlorides, acid, and N were essentially unchanged, thus there was a marked actual 
increase in amt. eliminated. The vagus alone appeared to exert an effect parallel to that 
of the splanchnic with respect to water elimination, but absolutely opposed to the splan- 
chnic as regards secretion of solids. Apparently chlorides follow an individual law, 
as among the solid components of the urine, in the conditions governing secretion. 

. - G. H. S. 

Respiration under very high pressure. Gustav Gaertner. Arch. ges. Physiol. 
180, 90-5(1920). — Mice were subjected to increased pressures of O 2 , N and H. Pressures 
of 25 atm. were without lethal effect, regardless of whether the compression took place 
quickly or slowly. The duration of the compression, within certain limits, also was 
unimportant. The speed of decompression, however, had a marked effect, and detd. 
whether the animals lived or died. Apparently decompression without death could take 
place more quickly if the gas mixture was O 2 and H, instead of X. It is suggested that 
helium be used, since it is non-combustible and is less diffusible than II. G. H. S. 

The blood of domestic animals examined by newer methods. II. Rabbit, hen, 
and pigeon bloods. G. Fritsch. Arch. ges. Physiol. 181, 78-105(1920).— The detns. 
were made upon 10 individuals of each species; in each group 5 animals being males, 

5 females. The erythrocyte count in rabbits av. 5 86 million. As in the case of the dog, 
horse and cow this value is somewhat higher than in man. The hemoglobin content of 
rabbit blood was relatively constant, with an av. value of 11.9 g. per 100 cc. of blood. 
The erythrocyte hemoglobin was 20 X l0~> l g. Leucocyte counts av. 8,900. Differential 
counts showed; lymphocytes 63%, mononuclear and transitional cells 1%, pseudocosiri- 
ophils 31%, eosinophils 2%, basophils 2% The thrombocyte number was high. The 
protein content of the plasma was 0.6%, detd. by refraction, the exponent being 1 3473. 
In the case of the hen the values depended upon sox. This is the only instance among 
domestic animals of any considerable difference in blood characteristics being referable 
to sex. In this species the erythrocytes were: male 3.24. female 2.77 million. Hemo* 
globin: male 12.3, female 9.6. The erythrocyte hemoglobin values were high, for the 
male 38, for the female 35 X lO’' 1 . Differential counts: lymphocytes, in the male 40 , c , 
female 64%; monos and transitional*, male 2%, female 5% ; pseudoeosinophils male 49%, 
female 23%; eosinophils, male and females alike, 5% ; basopluls, males 3* , . females - e- 
Thrombocytes were few. The plasma protein was 0% in the males. 6 2' ( m the females. 
In pigeons the red ceils were 3. IS million; hemoglobin was 13.7; erythrocyte hemo- 
globin number was 43 X 10 _n . The differential count showed 5S‘ ( of lymphocytes, 
3% of mononuclear cells, 35.5% of pscudocosinophils, 1.5% of eosinophils, -.'c w 
basophils, and very few thrombocytes. The plasma protein of the pigeon, 4.3. r, 
was the lowest value secured among the domestic animals. 1 

Spontaneous contraction of the surviving artery. I. Helene Friedman.’ 
Arch. gcs. Physiol. 181 , 206 - 1 2 ( 1920 ). -Strips of horse carotid artery were suspende 
in a const, temp, bath of Ringer soln. and stretched by attaching a loai 0 > g ™ 
mediately after the stretching a current of 0* was introduced to the bath an m . om 
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the expts. adrenaline also was added. Various atypical reaction responses were noted 
but as a -rule the reaction was one of three types: (a) rhythmic contraction occurring 
suddenly within from 1 to several hrs. after the addition of the adrenaline, without a 
synchronous tonic contraction; (6) rhythmic activity and tonic contraction taking place 
simultaneously ; or (c) rhythmic contraction being slowly superseded by tonic contraction. 
The freshness of the tissue was in a measure responsible for the type of reaction. The 
effect of sugar upon the contraction of arterial strips was detd. under similar conditions, 
and comparative expts. showed that the reaction capacity to adrenaline was significantly 
increased in sugar-contg. solns. This effect is not due entirely to the presence of sugar 
however, for further analysis of the reaction showed that the tonic contraction only Was 
increased by the glucose, the rhythmic contraction being actually inhibited. Fructose 
and mannose exerted an effect comparable to that shown by glucose ; arabinose, xylose, 
galactose, sucrose, and maltose were without effect. II. S. Weiss. Ibid 213-28.— 
Strips from the carotid artery of the ox were suspended in a bath of Ringer soln. and 
placed under tension with a wt. of 60 g. The length of the strips increased 2 or 3 fold. 
This excessive lengthening is compajed with the l 1 /* fold lengthening of horse carotid 
under the same tension; the difference being ascribed to species variation. When the 
load was removed a tonic contraction, amounting to a shortening of about Vs, resulted. 
The size of the load and the resultant stretching modified the spontaneous contraction 
that followed removal of the wts. With a smaller load contraction occurred later; 
with a larger load, earlier, The presence of Ch was essential for the appearance of the 
spontaneous contraction. The addition of adrenaline induced a contraction which 
lasted about 9 min., and the tonic or rhythmic contractions, which normally began much 
later, were hastened in their appearance although the presence of adrenaline was not 
essential to their manifestation. The addition of glucose intensified the tonic but dimin- 
ished the rhythmic contraction. Sucrose was without effect. The passage of CO : 
through the bath caused a relaxation of the artery, with inactivity. Lactic acid acted 
much as COj. Choline in moderate dosage was inert, but was active in higher .conens. 
Cocaine and atropine caused a prompt and protracted contraction. No evidence 
presented can be construed to indicate a neurogenic origin of the spontaneous contraction. 

G. H. S. 

The swelling of the cortex and of the aerve bundles of the cerebrum as a function 
of their chemical composition. A. Wkil. Arch. gcj. Physiol. 179, 21-40(1920) 
Portions of nervous tissue were dried under various conditions and after drying the 
amt. of distd. water they would take up was detd. The amt. of water absorbed, 
expressed as % of the original water content, was greatest when the tissues were dried 
at 60® in vacuo. Temps, above and below this, with air-drying, gave lower values. 
Under the optimum conditions gray matter absorbed 99%, white matter 97%, and fetal 
brain (about 6 mos.) 98% of the original water content. By means of fractional extn. 
various factors were removed from the tissue and after each extn. the absorption ca- 
pacity was detd. Gray matter dried at 60° in vacuo is given a % of 100 before extn., 
white matter in the same condition, a value of 96%. After water extn., involving the 
removal of sol. inorg. compds. and metabolic products, the percentages were: gray 109. 
white 99. Further extn. with acetone (removal of cholesterol, esters and phosphatide*! 
gave values, for gray matter as well as for white, of 96%. Petroleum-ether extn 
following the previous extns. removed the unsatd. ph*>sphatides, and the tissues then 
gave: gray 81%, white matter 76%. An additional extn. with benzene (removal of 
cerebrosides, and P- and S-containing galactmidcs) gave 60% for the gTay, an ^ 
for the white matter. A final extn. with ale. (removal of ccrcbrosides and satd. ph° 5 ' 
phatides) left the tissues in a condition where the gray matter absorbed 67%, the white 
matter 81%. Tables and graphs arc presented indicating the detailed chem. changes 
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associated with these extn. procedures. A significant point is the increased absorptive 
capacity of the tissue after the water extn., indicating that the substances extd.-dnorg. 
salts, metabolic end-products, and reserve materials of the cells — exert an inhibitory 
effect upon swelling. A further point of interest is the increase in swelling of the white 
matter following removal of the cerebrosides by benzene extn. Expts. were conducted 
to show the effect of temp, upon the swelling; both above and below body temp, a 
greater degree of swelling occurred. This two-fold reaction must be ascribed to sub- 
stances other than the proteins or lipoids. Proteins appear to have a greater effect 
upon swelling than do the lipoids, and apparently it is the various combinations — 
lipoid-protein, lipoid-inorg. compd. — that exert the greatest influence. The swelling 
capacity of the cortex is greater than that of the nerve bundles. G. H. S. 

The physiology of the thyroid. IX. G. Mansfieui. Arch. ges. Physiol. 181, 
249-70(1920). — The paper is chiefly concerned with reaffirming certain earlier statements 
of the author and in justifying some oi his conclusions which have been questioned by 
Hfiri. The particular points which are restated arc: the increase in nitrogenous meta- 
bolism following an O, deficiency is associated with an increased thyroid activity; 
the administration of chloroform to normal animals increases nitrogenous metabolism 
but in thyroidectomized animals no such increase is noted; the fever induced by the 
injection of B. ccli filtrates is not followed by increased nitrogenous metabolism in 
thyroidectomized animals. G- H. S. 


The comparative physiology of digestion. VUI. Relation ot yeast cells to pro- 
teases. Heinrich Walter. Arch, ge s. Physiol. 181, 271-84(1920).— Yeast was 
subjected to peptic and tryptic digestion processes and chem. and microscopical 
detns. were made to show the extent of the changes taking place. The chem. detns. 
correlated well with the changes observed microscopically. Previous extn. of the yeast 
with ale., ether, or chloroform did not greatly modify the results of the digestion. Yeast 
(at is in part diffused throughout the plasma and in part deposited in the fat bodies. 
After tryptic digestion these fat bodies can be readily extd., whereas before digestion 
extn. is difficult or impossible. There is always a portion oi the plasma which is not 
digested, and which, by its indifferent reactions toward stains, does not appear to be a 
true protein Ot all vegetable foodstuffs yeast offers the most satisfactory substitute 
, . G. H. S. 

for meat. , . 

Fibrin formation as a crystallization process. Hans Sti'bei. Arch. ga. Physiol. 
181, 285-309(1020).— The processes oi fibrin formation were studied by ultramicro- 
scopic methods. Several animal species were investigated. In Crustacea, whose 
blood clots firmly, ultramicroseopic examu. shows the formation either ot a diffuse 
granular pot., or the development of isolated weakly retractile filaments In other 
crustacean forms, where the clot structure is less firm, both the granular and filamentous 
processes take place. The granules have a tendency to unite in senes to form fibers, 
so that there are many forms transitional between true granules and well formed hirers. 
Reactions of this type occur in the Mollusc* and in insects. In vertebrates, except 
the Mammalia, the coagulation process is associated with the formation of a ra er 
tough, dense network of fibers; ran-ly arc isolated needle-shaped stmeturex o 
In mammals the process of coagulation proceeds as a t> pica cri stn. process, 
deposition consisting of a dense network of individual needles. hex s rue ures may 
increase in sire during the process of crystn. All of these types o i nn eposi o , 
as granules, fibers, or needles, -are essentially of the same physico-chen^nature, a 

of the impermeability of human and rabbit blood corpuscles to 

glucose. S van CrEPEPD and R Brinkman. 1 erring .1W f !?' rousc les 
skrdam 29, 893-8(1920).— Any direct chem test ot permeability of blood pu 
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* to glucose should use only plasma taken direct from the blood vessels or prepd. from 
fresh ‘blood which has not begun to coagulate and has not been treated to prevent 
coagulation. This can be done, for rabbits, by removing about 2.5 cm. of the jugular 
vein, tying it at each end, and sepg. the corpuscles by gravity or by centrifuging. For 
human blood, attempts to utilize fresh navel cords and placenta were only partially 
successful. Satisfactory sepn., without any coagulation, is possible by centrifuging 
fresh blood quickly in small paraffined tubes. From the total sugar content and that of 
the plasma, and the relative vol. of corpuscles and plasma, the sugar content of the cor- 
puscles was calcd. and found^o be practically nil. This is considered to be sufficient 
proof that the blood corpuscles of rabbit and man are impermeable to glucose. The 
opposite opinion, expressed by various investigators, is attributed to the use of samples in 
which incipient coagulation has set in. Hirudin and other anti -coagulants do not 
prevent the first stages of coagulation. Moreover, detns. made by adding glucose to the 
blood are not reliable because the permeabilities to a - and 0-d-glucose may be different. 
Another factor is the possible formation of a glucose colloid compd. Julian F. Smith 

The relation of calcium-ion concentration to the stomach movements induced 
by irritation of the vagus nerve. R. Brinkman and (Miss) E. van Dam. Version 
Akad. Wetenschappen Amsterdam 29, 899-007(1920).— ^he sensitivity of a vagus 
nerve, numbed by a current of 0.6% NaCl (pa = 8.6), is rapidly restored by a current 
of asoln. of NaCl (0.5%). NaHCO, (0.28%), CaCl : .6H 2 0(0.040%) and KCl (0.020%) 
{pa = S.6). Addition of 0.015% CaCl>.6H.O to a soln. of 0.6% NaCl +0.02% 
KCl prevents any decrease in sensitivity of the vagus nerve, provided the p a is kept 
const, at 8 . 6. Rubber tubing should not be used, since it is likely to increase the acidil y 
CaCi ; .6H-0 at concns. of 0.02% or higher will not protect the sensitivity. Addition 
of 0.28% NaIICC>3 to the soln. asa buffer, permits the />ato go as low as 7.7; at 7,:i 
the sensitivity decreases noticeably, and at 7 1 it practically disappears. Lower concns. 
of NaHCOj arc not sufficient. It is uncertain whether the effect is due to a direct 
influence of HCOj" or only to its influence on the Ca* + concn. Evidence favors the 
latter view. Julian F. Smith 

G -PATHOLOGY 

It. GIDEON WELLS 

Studies on the nature of the action of non-specific protein in disease processes. 
II. Horse serum and soluble toxin. I>. M. Cowin and R. M. GrBBnthal I'niv. 
Mich. J. Med. Research 42, 261-8(1921). — One cc. of normal horse serum inject id 
subcutaneously or intravenously into guinea pigs simultaneously with diphtheria toxin 
will always protect against a fatal dose and may protect against as high as 8 fatal diwts 
of the toxin. Larger doses of normal horse serum protect against larger doses of diph- 
theria toxin but the effect is not necessarily proportional. The protecting power of 
normal horse serum resides in the protein portion and not in the ale. -sol. portion. The 
protein portion of 1 cc. of horse serum always protects against a fatal dose of toxin. 
There seems to be evidence that the protecting power of the horse serum used was not 
entirely due to the presence of diphtheria antitoxin in the scrum. R. B. Five 

The precipitins in blood sera of arthropods. Leo Loeb. St. Louis. J. Med. 
Research 42, 269-75(1921 ). — Limulus scrum, mixed with those heterologous sen of 
arthropods which have so far been tested, produces a ppt. provided the propoilioiis 
are suitable. It is probable that a constituent of the unheated Limulus serum plays 
the part of a precipitin and a constituent of the heterologous serum that of a prccipit.ildc 
substance and that both chcm. and physical factors underlie the pptn. E. B I’ IN ' K 

The specific adaptation between body fluids and blood cells in invertebrates. 
Leo Loeb. St. tauis. J. Med. Research 42, 277-88(1921). — There is a sp. adaption 
between the blood cells of Limulus and Limulus serum. In Limulus serum the out- 
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growth o the e»P«. «I1 fibrn. tesue ts better than in any othcr Htld of ^ 50 faf . 
tented. It ts probab e that m genera only a species (hetero) reaction exists in in- 
vertebrates and that the individuality (horaoio) reaction becomes universal first in the 
lower vertebrates. p 

Tbe pigmentation of heart muscle. Dav.oH. Dollev and Frances V. C rZm. 
y mv '■ Mo ; f * tSearC A h «1 289-301(1921).— An exogenous pigment derived 
from the plant carotmorfs and earned m the blood plasma may appear in heart muscle 
It is an adventitious pigment and may occur uuder normal conditions and be exaggerated 
in disease.. It is a hpochrome. An endogenous pigment d^ved from disturbed metabolic 
processes ts the pigment proper of brown atrophy of the heart. It is melanin There 
appear to be just 3 groups of pigments involved in body metabolism: the Hpochrome of 
exogenous origin, and the melamns and blood pigments of endogenous origin The 
iormarion of melanin by cells, which normally do not produce it. must be admitted as a 
result of the abnormal metabolism of depression. jj g 

The pellagra outbreak in Egypt, I. Pellagra among Ottoman prisoners of war 
A. Douglas Bigland. Lance I 1920, I, 047-5:!.- From the exptl. side all efforts to 
obtain organisms from the blood and feces on various media, complentfnt fixation with 
ale. exts. of organs obtained at autopsy, inoculation oi rabbits with pellagrous sera and 
the diagnostic use of maize Sts., failed of positive results. An examn. oi the diets of 
these pellagrins showed that there was a deficiency in the "biological value of protein," 
hut there were a few cases in which no such deficiency could be proved. To explain 
these cases, it is assumed that some toxin is formed which acts upon the intestine or its 
contents in such a way that protein is not properly assimilated. E. B. Font 

The Schick reaction and diphtheria prophylactic immunization with toxin-anti- 
toxin mixture. A. T.CuiNKY, K. Ai.UiN- and R. A.O'Bmex. London. Lumet 1921, 
1, 1236~7.~ A brief review. E ^ p 


Hippuric acid synthesis tests as regards the functional condition of the kidney. 

V. L ViOLUt. Vittel. Lanai 1921, 1, 1230; ef. C A. 15, 1920.— In lhe cases under 
observation it was found that the renal condition, as evidenced by the hippuric acid 
synthesis test, is fairly closely related to arterial hypertension. Azotemia, chloridemia 
and albuminuria are evolved in crises. The modifications observed in the hippuric 
acid synthesis appear to be reflections of functional parenchymatous disturbances 
that are capable of gradual modification. Hepatic disturbances when not accompanied 
by renal disturbances fail to effect any modifications in the hippuric acid synthesis, 
which appears to be of purely renal origin. From the point of view of hydrology these 
findings may explain the results obtained in cases of arterial hypertension by means of 
treatments by diuretic waters which act energetically on the kidney parenchyma. 


E. ft. Fink 

Fat content of the blood and the fat and glycogen content of the liver in diabetic 
coma. H. C. Gem.MUYDKN At la Mol. Scami. 53, 3Sl v W00l; Physiol. Abstracts 5, 
;mS : cf. C. A. 14 , 2513. — The percentage of glycogen in diabetic livers varied from 
0 . 06 to 3 . 03 ; fat from 2 . 63 to 7 . 32. In non-diabet ic cases the liver glycogen was from 
6.60 to 0.20. There is no simple relation between liver glycogen and liver fat. The 
differences found between acute exptl. diabetes and that taking place in man are due to 
•the difference in the velocity with which sugar is founvd from fat in the body. In ablation 
the pancreas the pancreatic hormone is removed more rapidly and completely than 
in human diabetes. H. G. 

The presence and importance of coagglutinins in immune sera. C. Sakti. Ann. 
biwre 29, No. 6/ 349-58(1019); Expt. Sto. Retard 43, 581. —This is a report of a study 
°f the phenomenon of coagglutinin formation in dogs immunized against various organ- 
isms. In the course of immunization against typhoid and paratyphoid A and B of 
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normal dogs, the sera of which originally contained no agglutinins against the various 
organisms used, not only were agglutinins formed for the sp. organisms, but the sera 
acquired agglutinating power against organisms of a different species from that serving 
as antigen. Weak agglutinating power for the sp. organism corresponded with weak 
secondary agglutinating properties, which became stronger with stronger sp. agglutinat- 
ing power. The strength of the secondary agglutinins was not, however, in strict 
proportion to that of the primary, and differed with the various antigens employed. 
Both the primary and secondary agglutinins in dogs were located principally but not 
exclusively in the pseudoglobulin fraction of the serum. H. G. 

Researches on agglutination. Continued action of an electric current on ag- 
glutinating sera. P. Zanneiai. -4mm. igiene 30, 405-7(1920); Expt. Sta. Record 43, 
7S1-2. — To study the action of the elec, current on agglutinating sera, typhoid, para- 
typhoid A, paratyphoid B, and cholera agglutinating sera were exposed in U tubes to an 
elec, current of 8 v. and 0 0005 amp. for a period of 2 hrs. At the end of this time that 
portion of the serum in the branch of the tube corresponding to the cathode was turbid 
with a strongly alk. reaction, while that in the other side appeared gelatinous and gave 
an acid reaction. Tested separately both portions of the serum reacted negatively 
to agglutination tests, but when brought together again mrhihited the original agglu- 
tinating power. Z. is of the opinion that the action of The elec, current causes the 
division of the agglutinins into two parts, each of which has no agglutinating power. 

H. G. 

Pathogenesis and metabolism processes in diabetes insipidus with special con- 
sideration of the chemical investigation of the blood. H. Gorke. Arch. Veriauungs- 
krankh. 26, 304-98(1920); Physiol. Abstracts 5, 504— G. agrees that there is a relation 
between the hypophysis and diabetes insipidus; subcutaneous or intravenous injections 
of pituitary exts. remedy the condition temporarily. The blood exhibits hyperchlor- 
emia and hyperosmosis, but absence of NaCi in the food does not produce a normal 
state of things. H. G. 

Studies of blood enzymes in pregnancy carcinoma or pulmonary tuberculosis. 
J. Gronberg. Finska. Lak. llandlingar 62,599 631(1920); Physiol. Abstracts 6, W — 
The Abderhaldcn reaction gave only positive results for 28 cases of pregnancy, 23 of 
carcinoma, and 34 of pulmonary tuberculosis when proper precautions were taken. 

H.G. 

The complement-fixation reaction in tuberculosis. W. W. Watkins and C. N. 
Boynton. J. Am. Med. Assoc. 75, 9.33-7(1920); Expt. .Sta. Record 44, 279.— This 
is a statistical report of results obtained in 6,500 complement-fixation reactions for 
tuberculosis, together with a discussion concerning the relative value of different anti- 
gens, the specificity of the reaction, and the clirrical value ol the results. The authors 
are of the opinion that there is little to influence a choice of antigens provided the whole 
bacillus is used and thoroughly hroken up. They consider the reaction to be sp for 
tuberculosis, a positive reaction indicating active or recently active tuberculosis, and a 
negative reaction either absence of infection, excessive activity of the disease exhausting 
the antibody, or arrest of the disease with spontaneous disappearance of antibody no 

H ( » 

longer required. 

Pellagra. A. Visw.aunt.am, J. Trop. Med. Hyg. ILondon] 21, No. 15, lo'i-8 
(1918); iixpt. Sta. Record 43, 263. Various theories regarding the cause of pellagra 
are reviewed briefly, and applied to the etiology of the disease as found among the 
Chinese field laborers in the Malay States. A summary is given of the symptomatology, 
diagnosis, prognosis, and treatment of the disease, and several case reports are included. 

H. G. 

Some further observation* on the etiology of “pellagra.” A. Vwwaung** 
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J. Trop. Med. Hyg. [London] 23, No. 4, 46, 47(1920); Expi. Sta. Record 43, 263-4.— 
Further evidence is given in confirmation of the view (cf. preceding abstract) that 
both the deficiency and the parasite theory hold good in the etiology of the, disease 
among the Chinese in the Malay States. The freedom of the Malay and Tamil laborers 
from the disease is thought to be due chiefly to the better quality of their diet, which 
includes a variety of fresh vegetables and more or less meat. That faulty diet is not 
solely responsible for the disease is shown by the seasonal recurrences of symptoms in 
patients placed in a hospital with adequate diets for considerable periods of time. 
“Whether the infecting agent is an organism which epters the gastrointestinal system 
and produces a toxin which gets absorbed into the system and produces the varied 
symptomatology, or whether owing to a deficiency in the vitamines some deleterious 
products are created in the intestines and give rise to an intoxication of the system, it is 
difficult to say at present." H. G. 

Action of hypophysis extract on the excretion of water in diabetes mellitus. Anon. 
Med. Klinik (Vienna) 16, 569-70(1920); Physiol. Abstracts 5, 564. — Pituitary ext. had 
no effect in reducing the amt. of urine. The diuretic effect of shgar is too strong for 
any opposite effect which the ext. may have to overcome it. H. G. 

Black colostrum. J^Hacemaxn. Med. Kli nik (Vienna) 16, 902(1920); Physiol. 
Abstracts 5, 507.— The case is described of a woman who secreted from both breasts 
a colostrum of black -green color. The secretion was sterile, and melanin, alcapton, 
blood, drug action, malignancy, and other factors were excluded. The colostrum 
corpuscles were loaded with the pigment. Its possible origin is discussed, but with no 
conclusion. H. G. 

New contribution to the knowledge of inorganic substances of the blood. I. 
Cations and hyperphosphatemia in Bright’s disease. J. Feicl. Z. physiol. Chern, 111, 
280-6(1920); Physiol. A hi rat Is 6, .*59.— The “acid-soluble" P content of the blood 
is much higher than normal, while the K, Na, Ca, and Mg do not increase to anything 
like the same extent. On the other hand, the NIL rises to as much as 8 times the normal 
amt. H. G. 

The carbon dioxide absorption curve and carbon dioxide tension of the blood 
in cardiac dyspnea. John P. Peters, Jr. and David P. Barr, Russell Sage Inst, 
and Bellevue Hosp , N. V. J. Biol. Chcm. 45, 537-70 '1921); C A. 15, 1749.-CO, 
absorption curves were detd. for the bloods of 7 patients with cardiac decompensation 
and dyspnea but without signs of renal involvement. Three of these curves were below 
the normal range. Compensation was later established in 2 patients and the curves 
became normal. However, no relation could be established between the reduction in the 
level of the curve and the severity of the symptoms or the degree of unsatn. of the arterial 
or venous blood. The reduction inalk, reserve indicated by the low level of the curve 
is not reflected in the COj capacity of the plasma as this is ordinarily determined because 
the plasma is separated from the cells at the C() s tension existing in the circulating blood 
and, in these cases, this was above the normal. It is suggested that either whole blood 
be used for the detn. of the COj capacity or else that the blood be equilibrated with a 
standard air-CO* mixt. before centrifuging. In 4 cases, alveolar, arterial and venous 
CO? tensions were detd or ealed. Though the difference between arterial and venous 
COj content or tension was sometimes greater than normal no consistent increase was 
observed. In 2 cases there was a definite CO* retention with consequent increase of 
Il-fcm conen, The difference between alveolar and arterial COj tension was increased 
from 13 to 19 mm. The significance of these observations is discussed and it is 
suggested that the primary disturbance is in the impairment of the efficiency of the 
pulmonary mechanism for the exchange of gases between the blood and the outside air. 

I. GrBENWAU) 
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The carbon dioxide absorption curve and carbon dioxide tension of the blood in 
severe anemia. David P. Bark and John P. Peters, Jr. Russell Sage Inst, and 
Bellevue'Hosp., N. Y. J. Biol. Chem. 45, 571-92(1921). — A study of the COt ab- 
sorption curves of the bloods of 6 patients with severe anemia (3 pernicious, 1 probably 
pernicious and 2 gastric carcinoma). The curves are flitter than normal, owing to, but 
not proportional to, the diminution in hemoglobin. The arterial H-ion concn. wascalcd. 
in 3 cases and found to be low, as low as 10" : - 4 ' in 1 case; the venous H-ion concn. in 
4 cases varied between 10 : and 10 _; « The abnormally great differences in H- 
ion concn. of arterial and venous blood are due to the decrease in the CfVcarrying 
capacity of the blood and to the decrease in the compensating effect of Oi unsatn. 
These differences may explain the dyspnea of anemia. Cf. preceding abstr. and C. A. 
15, 1749. I- Grbenwald 

Iodine in the treatment of goiter. S. P. Beebe. Med. Record 99,996-9(1921). — 
Iodine as Kl, Pel. and in thyroid ext. answer all the requirements for therapeutic pur- 
poses in cases of thyroid disorder. F. S. Hammett 

Heat production in diabetes mellitus. W. Arnold! and E. K ratter. Z. txptt. 
Pathol. Therap. 22, 92-107(1921). — The oxidation processes of the diabetic and non- 
diabetic are not considered essentially different in principle. F. S. Hammett 
Does a negative Schick test indicate present and futur^security from diphtheria? 
William H. Park. Arch. Pediatrics 38, 329-35(1021) Diphtheria prevention work 
in the public schools of New York City. Abraham Zingher Ibid 336-59. The 
Schick test in private practice. Dever S. Byard Ibid 360-4. Preparation of 
mixture of diphtheria toxin-antitoxin. Edwin J. Banzhap and Charles K. Green 
wald. Ibid 365-7. The duration of the immunity conferred by the use of diph- 
theria toxin-antitoiin. M. C. Schroeuer. Ibid 363-72 —These addresses form a 
symposium on modern methods for prevention of diphtheria before the New York 
Academy of Medicine, May 23, 1921. Joseph S. Hepburn 

Origin of salivary calculus. Hermann Prinz. Univ. Penn. Denial Cosmos 
63, 369-74, 503-10, 619-24(1921); cf. C. .!. 15, 1352 — The exhaustive review of the 
literature is completed ; and results of original work are reported. Teeth were imbedded in 
modeling compd , narrow spaces being left on both the buccal and lingual sides beneath 
the gingival margin to simulate the pyorrhea pockets. They were then kept at a temp, 
of 40°; and the pockets were filled daily with fresh saliva. At the end of 8 to 10 weeks, 
the teeth were removed from the compd.; they presented typical tartar incrustations 
upon their roots, identical in every respect with the salivary calculi occurring upon 
teeth in the human mouth. The same result was obtained when this expt. was repeated, 
a synthetic saliva, prepd. from dried albumin, CO-, and inorg. salts (KC1, KjSOo 
KjPCh, N’ajPCh, Ca,(POii;, Mgi(I’Ot)i), being substituted for fresh saliva. When a test 
tube was filled with fresh saliva and permitted to stand, a jiellicle formed at the surface 
of the saliva within approx. 1 hr., and finally sank slowly to the bottom of the tube ; 
additional pellicles then formed and took the same course; they were colloidal and 
contained Ca. A section is devoted to the prevention of the formation of tartar and to 
dentifrices. Ingestion of NallCOi (5 grains twice daily between meals) or of alk. 
waters is stated to decrease the tendency to form tartar, while acid foods and drinks 
increase the tendency. A bibliography is appended. Joseph S. Hepburn 

Comparison of mumps and chronic lead poisoning from the standpoint of the 
totality of the symptoms. Conrad Wesselhoeft. J. Am. Inst. Homeopathy 14. 
13-29(1921).— The symptoms of chronic I'b poisoning and those of mumps resemble 
each other in many respects. The most striking similarity is the parotitis, commonly 
complicated by orchitis which is often followed by testicular atrophy. A bibliograplis 
of 67 references is appended. Joseph S. Hepbuen 
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Studies on the transplantation of organs. 1 . MCu.BR. Reunion soc. beige biol. 
1920 , 202; Physiol. Abstracts 5, 198(1920). — The technic of the transplantation of 
organs is complicated by the necessity of attaining a good vascular coaptation! . On the 
other hand, metastases of malignant neoplasms grow with unpleasant ease. These facts 
suggest that normal tissues may be transplanted by distributing fragments of such tissues 
in the proper regions such as the peritoneum. The fragments must be sufficiently small 
to be able, for the time at least, to obtain nutrition by simple diffusion. This technic 
has been used with a certain degree of success in the study of the origin of vaccinal 
hemolysins. Fragments of the spleen, omentum, bone marrow and thyroid were 
obtained from immunired animals and introduced into the peritoneum of other animals, 
and imparted to the latter animals at least a portion of the immunity which they had 
acquired prior to transplantation. The thyroid gland was removed from one dog, 
coarsely divided, and introduced into the peritoneum of a second dog, upon which 
thyroidectomy was then performed 5 days later; organotherapy was omitted at the 
end of 1 week; the animat survived for several months and never showed any symptoms 
of thyroid insufficiency. Joseph S. Hepburn 

Pathogenesis of diabetes insipidus. Julius Baler akd Berta Aschner. Wiener 
Arch. inn. Med. 1,2117-334(11120). — A description is given ol a case of diabetes insipidus 
in which the vol. of urine was markedly decreased after the administration of pituitrin 
infundibular. The role that the secretion of the hypophysis may play in influencing 
the vol. of urine is considered as well as other possible causes of diabetes insipidus. 

Harriet F. Holmes 

Further observations on Bence-Jones albuminuria in leucemia. Alfred Db- 
CASTELLO. Vienna. Wiener Arch. inn. Med. 1, 335-58(1920).— Including three cases 
in the author’s own experience, eight cases of leucemia are collected in which the Bence- 
Jones body was found in the urine. In an additional case a strange protein was found 
which after dialysis and acidification of the urine gave the reactions of the Bence-Jones 
body. The Bence-Jones body was found in both lymphatic and myeloid leucemias. 
The amt. found was low as compared with the very large amts, reported in myeloma 
cases. In the lymphatic leucemias the amt. of the Bence-Jones body was not influenced 
by X-ray treatment, but X-ray treatment combined with benzene and arsphenamine 
has caused its disappearance from the urine. In myeloid leucemia the Bence-Jones 
body has disappeared under benzene treatment alone, and also under X-ray treatment, 
if the author's doubtful case be reckoned as a Bence-Jones albuminuria. This is in line 
with the behavior in general of lymphatic and myeloid leucemias towards treatment 
with X-ray and benzene. Harriet F. Holmes 

The urochromogen fraction of the urine. M. Weiss. Vienna. Wiener Arch, 
inn. Med. 1,358-70(1920); cf. C. A. 15, 1 141— The urochromogen reaction in the urine 
as given by Ehrlich's diazo reaction or the author’s permanganate reaction, is often 
obscured by the presence of substances such as urobilin or bilirubin. Ry treatment 
of the urine with (NH<)iSO« and filtering, the filtrate contains only traces of urobilin or 
bilirubin. In cases giving a doubtful reaction a positive reaction can often be obtained by 
the following method : 500 cc. urine arc treated with 40 g. Pb acetate and after it has stood 
a half hour 25 cc. of 10% "alkali" is added. The ppt. which contains the urochromogen 
and other coloring matter is treated with 25 g. "Xa phosphate." A little water is added 
aftd the filtrate is made weakly acid; to 25 cc. of the liquid 20 g. (NHiVSO* is added. 
The filtrate from this is called the urochromogen fractiou of the urine. This gives the 
diazo or the permanganate reaction with great intensity if positive. A quantn. detn. can 
be made by adding to the diluted urochromogen fraction a permanganate soln. of known 
strength until the diazo reaction disappears, or Ehrlich's diazo method may be used and 

the urochromogen fraction diluted until the color corresponds to the diazo reaction of a 
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1:3000 soln. of tyrosine in 1% soda solution. The diazo value is the amount of tyrosine 
that, dissolved in a quantity of fluid equal to the day’s urine, would give a similar diazo 
reaction. In normal urines there is present urochrome, a normal product of metabolism, 
which is more highly oxidized than urochromogen and which does not give the char- 
acteristic diazo reaction. By using large amounts of urine a diazo value between 0 . 10- 
0.15 may be obtained. A diazo value above 0.16 in pathological urines giving a 
negative diazo reaction may be of clinical importance as indicating a probable tuber- 
culous etiology. Harriet F. Holmes 

The distribution of cholesterol and its esters between blood corpuscles and plasma 
under physiological and pathological conditions. M. Richter-Quittnbr. Vienna. 
Wiener Arch. inn. Med. 1, 425-54(1920). — The total cholesterol is divided equally 
between plasma and blood corpuscles in normal conditions, in alimentary hyperchol- 
esterolemia and generally in pathologic hypercholesterolemia. Occasionally thechol- 
lesterol is higher in the plasma than in the corpuscles in pathologic hypercholestero- 
lemia. The blood corpuscles of man and of all animals studied contain cholesterol 
only in the free form and are free from cholesterol esters under both physiologic and 
pathologic conditions. The administration of fat or food rich in cholesterol or free chol- 
esterol causes an increase of cholesterol in the blood. This physiologic hypercholes- 
terolemia affects both the free cholesterol and its esters. First there is an increase of 
cholesterol esters in the plasma, and then after some hours a part of the cholesterol 
esters enters the blood corpuscles. At the moment of entering the blood corpuscles 
saponification must take place as cholesterol esters are never found in the corpuscles. 
In pathologic hypercholesterolemias only the free cholesterol is increased, the cholesterol 
esters remaining normal in amount. In all normal cases the blood corpuscles contain 
only free cholesterol and the plasma only cholesterol esters. On the contrary in patho- 
logical hypercholesterolemia in addition to small amounts of cholesterol esters, the 
plasma contains much free cholesterol. Administration of fat or food rich in cholesterol 
or free cholesterol causes an increase of the cholesterol esters in pathologic hypercholes- 
terolemias as well as in physiologic hypercholesterolemias. HARRIET F. HOLMES 
Anaphylaxis. H. G. Wells. Univ. Chicago. Physiol. Reviews l, 44-83(1921); 
Physiol. Abstracts 6, 93(1921). — A critical review of the entire subject in which is em- 
phasized the necessity of strict definition of the term anaphylaxis, and the sepn. from 
anaphylactoid phenomena. The chemical basis is emphasized and the problem of 
specificity discussed at length, with the conclusion that as yet specificity demonstrable 
by immunological methods corresponds to distinguishable chemical differences in the 
proteins. The author does not accept as conclusive the evidence so far presented that 
true anaphylaxis can be produced by anything except complete protein molecules, 
although he admits the possibility that non-protein substances may combine with bod) 
proteins to produce antigenic foreign proteins. H. R. Long 

The influence of systemic changes on local tissue reactions. J. Auer. Rocke 
feller Inst. Med. Research. Proc. Soc. Exptl. Biol. Med. 17,93-4(1920). — By comparison 
of control and sensitized rabbits on the basis of the production of edema after irritation 
of the skin with xylene, it appears that sensitized animal, which have circulating in- 
effective amts, of the antigen, may react locally with anaphylactic changes if through 
any mechanism (inflammation and edema) an effective dose of the antigen accumulates 
in these tissues. V. C. Myers 

The carbon dioxide dissociation curve and the arterial and venous carbon dioxide 
tension of human blood in health and in disease. J. P. Peters, Jr. and D. P. Barr. 
Russell Sage Inst, and Bellevue Hasp. Proc. Soc. Exptl. Biol. Med. 18,^-0(1920).— 
The method consists in the simultaneous detn. of the COi dissociation curve of blood 
at body temp, and the COi content of arterial and of venous blood as they occur ia 
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the body. In 3 out of 7 cases with cardiac decompensation the dissociation curve 
was found to be below normal, while in severe anemia it was higher than normal. An 
empirical equation to correct the C0 2 tension of arterial and venous blood for Os unsatn. 
is proposed. V. C. Myers 

An attempt to produce hemochromatosis experimentally. L. R. Chandler. 
Stanford Univ. Proc. Soc. ExpU. Biol. Med. 18, 24-5(1920). — An attempt was made 
to test the theory that hemochromatosis may be due to Fe retention, from decreased 
excretion of waste Fe by the colon. The total removal of the large intestine in dogs 
apparently does not produce hemochromatosis within a period of 3 1 /* months. 

V. C. Myers 

Further observations on ether hyperglucemia in the absence of the adrenals. 
G- N. Stewart and J. M. Rogofp. J. Pham. Proc. 15, 238-9(1920); cf. C. A. 14, 
2369. — Confirmation of previous results that marked hyperglucemia is caused in rabbits 
which have survived the removal of both adrenals, by light narcosis and surgical anesthe- 
sia produced by the administration of Et 2 0 for 15 min. to 1.5 hrs. A further increase 
can be obtained by subjecting the animals to asphyxia begun about 15-20 min. after 
etherization was discontinued. C. J. West 


H— PHARMACOLOGY 

ALFRED X. RICHARDS 

Theory of narcosis. Kurt H. Meyer and Hans Gottlieb Billroth. 2. 
physiol. Ckem. 112, 55-79(1921); \fumh. med. Wochschr. 68, 8-10(1921).— As a result of 
detns. of soln.-coeff. of 12 narcotics and their action on mice, the lipoid theory of narcosis 
is supported. Narcosis results when the anesthetic reaches a definite molar concn. 
in the cell lipoid. This critical concn. is in general independent of the properties of the 
narcotic but depends upon the kind of animal involved. Since substances of widely 
different chem. nature act similarly as narcotics this action must be physical and not 
chem. Changes in the cell lipoid are produced by equimol. concn. of the anesthetic 
just as the b p. is depressed to the same degree by equimol. proportions of different 
solutes. H ’ V ' ATKms0N 

The comparative toxicity of thymol and carvacrol 'isothymol). A. E. Livingston. 
U S. Public Health Reports 16, 1317-31.19^1); X Pharmacol. 17,261-75(1921).— L. has 
made a study of the comparative toxicity and anthelmintic value of carvacrol and 
thymol. Thymol has been used widely in this country as a remedy for uncinariasis, but, 
being of foreign manufacture, its supply is not assured. Since a method for the prepn. of 
carvacrol has been worked out in this country, its supply is certain and comparatively 
cheap. It is suggested that carvacrol be used as a substitute for thymol, since the former 
is physiologically as effective, of about an equal toxicity, and at the same time, being 
a liquid, is physically belter adapted to its role of intestinal antiseptic than the solid 
and equally insol. thvmol. Ifxpts. made on rabbits and on Paramecia showed that e 
toxicity of thymol and carvacrol is essentially the same in each case. Tests on earth 
worms indicated that the relative anthelmintic value of thymol and carvacrol is prac- 
.. ,, T. A. Bradley 

tically the same. 3 

Flavine and Its uses in veterinary practice. C. A Zell. Am. J. \d . « • ■ 

No. 4, 144-7(1920) ; Expt Sla. Record 44, T9.-Z. reviews briefly the stud.es of Browning 
' Gulbransen, el al (C. rill, 2916) on the value ol acriflavine and proflavine as aataetfia 
and reports the general results obtained in lab. and field expts m the “ 

these antiseptics to veterinary practice. As proflavine in the a . es 5 ?™' . • 

stronger Bactericidal powers for some of the common pathogenic or go 1 
flavine for others, a prepn. contg. both dyes was used in the e cs . . . 

suits are reported with flavine treatment in a number of cases o suppu a 



2926 


Chemical Abstracts 


Vol. 15 


fistulas, hemorrhagic septicemia, purpura hemorrhagica and pleural pneumonia. In 
the case of wounds, abscesses etc., the affected places are packed with gauze satd. with 
the flavine. soln. In cases of septicemia and other diseases of infectious origin, the 
antiseptic is injected intravenously in 1 : 1 ,000 diln. in normal salt soln. H. G. 

Study of hypophysis. A. Silva, lnaug. Dissert., Santiago, 1917; Physiol. Ab- 
stracts 6, 72. — In normal subjects pituitary exts. give rise to vascular hypotension. 
In the tachycardia of Graves’ disease they produce also polyuria, transient glucosuria, 
pallor of the skin, and contractions of the intestines and uterus. H. G. 

Hemolysis through oligodynamic metal action. L. Hess and R. Reitler. Med. 
Klinik. 16, 976-8(1920); Physiol. Abstracts S, 573-4. — NaCl solns., which were in 
contact with metals, have hemolytic effects. The degree of the hemolysis depends 
on the metal (Cu>Cd>Pb>Ag>Ni>Mo>Sb>Sn>Al), on the diln. of the blood 
corpuscles (with higher dilns. a better hemolysis), on the temp., and on the duration of 
the contact between the metal and the soln. The hemolysis is inhibited when serum 
is used instead of the salt soln. H. G. 

The effect of cyanide and of organic oxidizing agents on the liver injury caused 
by chloroform. N. C. Davis. Univ. Calif. Med. School. Arch. Intern. Med. 28, 
20-36(1921). — “Very small amts of CHClj given subcutaneously are sufficient to cause 
an extensive liver injury in fasting animals. The intravenous injection of small amts, 
(up to 60 mg. per kg.) of organic oxidizing agents (iodoxy and iodo-benzoic acids 
and their Na salts) seems to have no effect on CHClj liver necrosis. Larger amts, of 
these substances given subcutaneously appear to afford the liver some protection against 
CHCL injury. The administration of cyanides (K and Na) does not affect CHClj 
liver injury in any constant manner; it seems that larger doses may exert some protective 
action. These expts. offer no evidence that CHCL liver injury is a result of disturbance 
in tissue oxidations.’' I. Green wald 

Quinine hemolysis. Alfred Luger. Biochem. Z. 117, 145-52(1921).— L. 
reports the results of his study of the action of quinine in various concns. on blood 
corpuscles in various concns. of hypotonic NaCl, in the presence of saponin, various 
acid and alk. salts, urea and immune amboceptors. The results of Rusznyak (cf . C. A . 
15, 384) for acid and alk hemolysis were confirmed. The acceleration of hemolysis 
by quinine in the presence of NaCl solo*, is considered important. When red corpuscles 
have been previously treated with quinine they show in the presence of NaCl a decreased 
resistance to HjO and immune hemolysin, and increased resistance to saponin, and no 
change in alcohol hemolysis. These findings do not agree with those of Rusznyak. 

F. S. Hammett 

The behavior of phrenosin in the animal body. Tomiiiidh Shimizu. Biochem. 
Z. 117, 263-5(1921).— A dog was fed with 3 g. of phrenosin for 5 days. The urine 
was collected and examd. for split products of the administered compd. The reaction 
of the urine was acid; the Hopkins-Cole test was strongly positive; the Uffelmaim 
reaction was negative and no sugar was present. Sphingosinc could be isolated from the 
urine. After feeding to or injecting sphingosinc into a dog or rabbit the same can be 
recovered from the urine. No disturbances of the nervous system were noted. 

K. S. Hammett 

The behavior of pyrrole in the animal body. I. Tomihids Shimizu. Biochem 
Z. 117, 266-8(1921).— S. injected daily for 0 days 0 6 g of pyrrole into an ll-kg. dog, 
and 0.3 g. for 7 days into a 3.5-kg. rabbit. Throughout there was no blood, protein 
or bile-pigment excretion. Methylpyridinc was recovered from these urines. 

F. S. Hammett 

The influence of pilocarpine on the composition of the blood. A. Bornstein and 
Robert Vogel. Biochem. Z. 118, 1-14(1921). — When pilocarpine is administered 
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to dogs it causes a noticeable decrease in the HjO content of the blood. This' is ac- 
companied by an increase in the relative hemoglobin content, an increase in the number 
of red corpuscles and an increase in the protein content. These changes are* attributed 
to a basic displacement of the H 2 0 distribution of the body, in which a loss of H 2 0 by 
excretion, secretion and increased insensible perspiration plays but a small part. 
Pilocarpine produces in both dogs and rabbits a hyperglucemia. None of these effects 
of pilocarpine are affected by extirpation of the spleen. Atropine exerts an antagonistic 
action towards all the phenomena brought about by the former drug. F. S. Hammett 
The fate of parenterally administered sulfur and its influence on metabolism, 
ROBERT MEYER-Brscn and E. Basch. Biochem. Z. 118, 39-49(1921).— Tabular 
presentation is given of thcvol., total N, total vS, total vS0 3 , sulfate SO?, ethereal SO* 
neutral S as SOj, and NaCl of the urine of 3 patients before and after the administration by 
intramuscular injection of 10 cc. of a 1% soln. of S in olive oil. The results indicate that 
there occurs under these conditions an increased destruction of body protein which is 
shown by the increased N and »S excretion. The % of sulfate SOj in the form of neutral 
SO } is markedly lowered. The NaCl excretion is greatly increased immediately following 
the injection. After the second day it decreases as does the vol. of urine, and at this 
time glucuronuria and urobilinuria appear. The increased S excretion is much greater 
than the amt. of S injected. The study shows that marked differences exist between the 
effects of the oral and parenteral administration of *S as detd. by the eompn. of the urine. 


F. S. Hammett 

Blood changes following oral sodium chloride administration. G. Samson. Bio- 
chtm. Z. 118, 55—60(1021). — ' The administration of massive amts, of NaCl by mouth 
to normal men causes an absolute, as well as a percentage, increase in the serum Cl. 
However, the greater part of the NaCl is taken up by the tissues. The blood vol. 
increased regularly through the passage of H ; 0 from the tissues into the blood stream. 
This occurs even when no H 2 0 is ingested. There also takes place a simultaneous 
passage of protein from tissues to the blood. F- S. Hammett 

Studies on the actions of poisons. The action of quinine on invertase. Peter 
Rona and Ernst Bloch. Biochem. Z. 118, 1S5-212( 1921 ).— These studies show 
that quinine' acts as a poison to invertase and to pararaecia. This toxic action is exerted 
by the free alkaloid base. The degree of the retardation by qutnine-HCl is dependent 
on the H-ion concn.; if this is increased the toxic action is increased. The dependence 
of the toxic action on the quinine concn. tends to follow the law of mass action, as is 
shown by the curve of the log of the concn. against the log of the retardation effect. 
This is a straight line. The toxicity is completely reversible and is independent of the 
temp , enzyme and sugar concn. The quinine derivs., optoquinine, eucupine and vuzra 
act similarly to quinine, and arc similarly affected by the H-ion concn. The retardation 
effect of optoquinine and eucupine is like that of quinine, that of yuan and quinidinesis 
, J! . F. s. Hammett 

markedly greater, ... 

Observations on the «ction of calcium deficiency on the surviving frog heart. 
Kam, Hausen. 2. Biol. 7J,J9I-200(1M11.-An intensive physiological analysis i of 
the response of the isolated frog heart to Ca deficiency. I . 

The dependency of the photoelectric reaction of the frog eye on the surrounding 
. medium. H. BscchblT. 2. Bid. 71, 2 ftV 10 ( 192 l).-Ferf«aon and diffusion eapts. 
with the frog eye showed that the pupillary contraction following dlum, nation does not 
occur in KC1, BaCI„ and MgCli. while in UC1 and NaCl it takes place as with the 
normal eye in Ringer soln. Sometimes a paradoxical reaction 1 

soln. Such double reactions occurred regularly in CaCU-trcated e>es — ' 

The action of deflated hellebore on the frog heart. r 

Part. Thtrap. It, 54-64(1021) Dcacctylatvd hellrtiore produces 
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of thd formation of potential cardiac energy so that the extra-systole reaches a higher 
level than normal, and the heart may go into tetany. F. S. Hammett 

The fate of quinine in the human organism. Karl Rbtzlaff. Z. exptl. Path. 
Therap. 22, 65-91(1921). — The results of personal expts. and correlated data fronf 
the literature do not justify the idea that the non-effectiveness of quinine in some cases 
of malaria is due to the habituation of the organism to the drug; rather it can be attrib- 
uted to an increased destruction by or an altered reaction of the organism to the 
corapd. F. S. Hammett 

Influence of alcohol on the excretion of "creatine bodies”. A. Amato. Ann. 
din. med. 10 , 43-59(1920); Physiol. Abstracts 5 , 568(1921). — Dogs were used as exptl. 
animals. Administration of 2 g. of ale. per kg. of body wt. caused a decreased excretion 
of both creatinine and total N, soon followed by a return to normal values. Larger 
doses of ale. (up to 5 g. per kg. of body wt.) increased the amt. of total N and decreased 
the amt. of creatinine excreted. Joseph S. Hepburn 

Action of the extract of Bryonia alba upon the heart and the circulation of the blood. 
Ar. Gradinescu. Faculte Med., Bucarest. Bull. sec. sci. acad. Roumaine 6 , 
167-70(1920). — Study was made of the roots of Byronia alba, which are used commonly 
as a hemostatic. One part of the pulverized dried roots was extd. with 2 parts of ale.; 
and the ext. was evapd. under reduced pressure at a temp, of 45° to 50°. Several 
exts. were prepd., ale. of 85%,®%, 70%, and 60% being used; the more dil. the ale., the 
greater was the content of active principles in the ext. Injection of a large dose of the 
ext. into the dorsal sac of the frog produced death. If the contractions of the heart were 
observed for some time after injection of the ext. into the dorsal sac, the beginning 
of fibrillation occurred as an extra systole visible to the naked eye; before the ventricular 
systole, deep red and pale pink points appeared, scattered over the walls of the ventricle. 
These fibrillary contractions were accompanied by a sudden impairment of the heart 
which denoted the relaxation of the muscular tonus. The vaso-constrictive action of 
the ext. was found to occur at a concn. of 1 : 100,000. Perfusion of the ext. through 
the isolated frog heart first produced a decrease in the amplitude of the cardiac contrac- 
tions probably due to action on the cardiac muscle; then the cardiac contractions became 
of full amplitude. With respect to its action on the blood pressure, the ext. produced 
hypotension in mammals (the cat and the dog). Joseph S. Hepburn 

Poison of imori or boje-Triton pyrrhogaster. S. Matsvsaki and I. Kabeda 
Tokyo iji Shinji No. 2064 , 455-60; No. 2071 , 815-21(1918); Jap. Med. Literature 6 , 
4-5, 10-11(1921). — The poison is present in the skin, muscles, and internal organs, 
and is obtained most eflectively by trituration of the skin with sand and extn. with 
10 vols. of glycerol. The resulting ext. is yellowish brown, has a strong odor, an irri- 
tating bitter taste, and a faintly alk. reaction, and contains protein. Two distinct 
toxins are present, a relatively unstable hemolysin, and a more stable neurotoxin which 
produces death in exptl. animals by paralysis of the respiratory center, directly injures 
the myocardium, and has a direct anticomplementary action exerted against the thermo- 
labile ingredient of the complement. The poison wasjound to be far more toxic for 
warm-blooded animals than for cold-blooded animals. The minimum lethal dose of a 
30% diln. of the ext. on intravenous or intraperitoneal injection was: 0 5 to 0.7 cc. 
per kg. of body wt. for warm-blooded animals, 5 to 8 cc. for frogs, 35 cc. for snakes, and 
100 cc. for Triton. The fatal dose by mouth was 100 times that by intravenous injection. 
The poison produced a local swelling on subcutaneous injection into rabbits; this swelling 
became indurated, then gangrenous. On intravenous injection into rabbits, it caused 
accelerated respiration within 3 min; the respiratory movements became violent, the 
skeletal muscles weak ; the animal fell over after 1 5 min. ; respiration changed to slow and 
feeble, and ceased after 4 hrs. ; hemorrhages occurred in the lungs, liver, stomach, in- 
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testines, spleen, kidneys, and adrenals. Introduction of the poison into the eye g 4 v« 
rise to a severe conjunctivitis and a slight myosis. The poison was reduced to */*» Vwr 
and * /it of its original toxicity by heating for 30 min. at temps, of 46°, 70°, and 100°, resp. 
ItVas markedly reduced in toxicity by exposure to direct sunlight for 2 hrs. or by evapn. 
to dryness tn vacuo, was not influenced by freezing, passed very slowly through an 
animal membrane, and was destroyed by ultra-violet light, acids, alkalies, 0.5% KMnO< 
soln., and gastric juice. Filtration through blood charcoal removed the hemolysin 
but did not affect the neurotoxin. The toxicity of the neurotoxin was lessened by passage 
of CO* or H*S into its soln., and was neutralized by suspensions of tissues; suspensions of 
the organs of the central nervous system were most active, followed by those of glandular 
organs, while those of muscle and connective tissue were least active. It was not affected 
by shaking. The hemolysin was destroyed by heating at a temp, of 56 0 and could not be 
reactivated. Shaking had no action at the end of 2 hrs., but produced a marked decrease 
in activity at the end of 24 hrs. The hemolysin was destroyed by II 2 S, CHClj, Bt A ale., 
evapn. to dryness in vacuo , or exposure to direct sunlight for 2 hrs. The activity was 
reduced to 25% of its original value by addition of large amts, of NaCl to its soln., 
to 20% of its original value by passage of H s through its soln. for 1 hr., was reduced 
slightly by 0.5% PhOH, was destroyed by that compd. if present in sufficient concn., 
was reduced to 12.5% of its original value by the action of filtered saliva for 1 hr,, and 
was almost completely destroyed by pancreatin. When was passed into a soln. of 
the hemolysin, the pptd. globulin contained approx. 40% of the lysin, while 60% re- 
mained in soln. with the albumin. Joseph S. Hepburn 

Comparative action of histamine and of the extract of hypophysis on the vascular 
system in conjunction with adrenaline. J. B. Llosa. Rev. Assoc. Med. Argentina 
1920, Nos. 186-8; Physiol. Abstracts 5, 5640921 Ext. of hypophysis increased and 
prolonged the action of adrenaline on the blood pressure; histamine in all doses had an 
action antagonistic to that of adrenaline. Joseph S. Hepburn 

Action of snake venom on the isolated uterus and intestine of the guinea pig. 
C. F. Velarde and J. Mir a vent. Rev. Assoc. Med. Argentina 1920, Nos. 186-8; 
Physiol. Abstracts 5, 576(1921).— The venom of serpents produces contraction of the 
isolated uterus and intestine of the guinea pig. The power to produce contraction 
of these organs is not connected with the hemolytic action or coagulating action, and 
does not always run parallel to the toxicity. Joseph S. Hepburn 

Emetine kerato-conj unctivitis . C. Cove hi Tokyo Iji Shinji No. 2056, 17-8 

(1918); Jap. Med. Literature 5, 26(1920).— Instillation of an aq. soln. of emetine of 
a concn. exceeding 1 % produced keratitis and conjunctivitis, but only after the lapse of 
approx. 24 hrs. The emetine possibly acted by producing congestion and transudation 
from the pericorneal vessels, thereby giving rise to edema of the cornea and finally to 
ulceration. Joseph S.‘ Hepburn 

Capillary poisons and shock. H H. Dale. Bister Inst. Bull. Johns Hopkins Hosp. 
31, 257-66(1920). Anaphylans. Ibid 310- 49. Chemical structure and physiological 
action. /5*d373-80 — Herter lectures, Johns Hopkins Univ. A review. A. P.Lothrop 
Chemical stimulation and chemical contraction in striated muscle. Josef Vv il- 
mbrs. Arch, g es. Physiol , 178, 193 - 2 13(1920) .-The mode of action of various chem. 
substances upon non-eurarized sartorius muscle (frog) was detd. The muscle was 
fixed in the middle, each end being attached to a recording lever. But one end of the 
muscle was subjected to the direct action of the chemical. If only this portion of the 
muscle contracted it was assumed that the action of the chemical xvas direct an oca 
ized. If the entire muscle contracted it was assumed to be the result of a true stimu- 
lation. Solos, such as isotonic Na oxalate, and Na phosphate mixtures, which ui uce a 
fibrillar twitching, caused both segments to contract, thus indicating a true stimu ation. 
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HCI in various concns., NaOH, ammonia, alanine, MeOH, EtOH, PrOH, CHCU.bile, 
and the cutaneous secretion of the frog, all substances which cause a smooth contracture, 
exerted an effect upon the immersed portion only. Other substances, as hypertonic 
Ringer soln., isotonic Na citrate, and NajSO< solns. caused a reaction-complex exhibiting 
characteristics of both types of reaction. ™ G. H. S. 

The contracting surviving heart-strip preparation. HI. Proprioceptive tonus 
reflex of the frog heart and its sensitization by heart glucosides. Paui, Wichsw. 
Arch. ges. Physiol. 179, 219-32(1920). — Digitoxin in concns. of 0.7-3 X 10~* caused 
a slight increase in the amplitude of contraction and an insignificant retardation in 
frequency of contraction of strips of heart muscle. After an interval of 15-17 min. 
diastolic arrest occurred. This relative lack of specific activity is manifested with 
either auricular or ventricular muscle. When a strip of auricle is treated with digitoxin 
in concn. of 1 .5 X 10“ 5 for 30 min. and then subjected to sudden tension, an instantane- 
ous change from diastole to max. systole occurs. The ventricular muscle fails to react 
in this manner unless it is joined to a strip of muscle containing ganglia. Narcotics — 
chloral hydrate, cocaine — inhibit this reaction. Chloral hydrate (2 —4 X 30" 4 ) 
not only prevents the systolic contraction but destroys the excitability of the muscle. 
Treatment with cocaine also prevents the systolic contraction. When the strip, sub- 
jected to the action of digitalis, is treated with cocaine (2 —6 X 10 “ 4 ) and then stimu- 
lated mechanically the svs^^ contraction suddenly, or gradually, undergoes a transi- 
tion to diastolic arrest. Certain of the expts. indicate that digitalis acts upon the gang- 
lionic elements of the heart and that it also sensitizes the reflex app. The antagonism 
between digitalis and cocaine is likened to the antagonism between tetanus toxin and 
cocaine. G. H. S. 

Actions of various substances in partial heart block, -with experiments on the origin 
of heart block through the action of oligodynamic metals. A. A. J. van Egmo.ni> 
Arch. ges. Physiol. 180, 149-208(1920). — Partial heart block was produced in the iso 
lated rabbit heart, perfused with Locke-Ringer soln., by mechanical pressure on the 
bundle of Hiss, by the application of formalin or AgN’Oj, or more simply, by merely 
touching the bundle with a piece of Cu. Apparently contact with the metal is effective 
through the small amt. which goes into soln. Cd and Zn were also active, while II), 
AI, Bi, and Ag showed a much weaker action. A heart subjected to such a block later 
returns to its normal rhythm. Spontaneously induced heart block, by the use of impure 
Ringer soln., does not again regain normal rhythm. Various therapeutic agents wire 
applied to the partially blocked heart. Strophanthin hastened the therapeutic stage 
of conduction between auricle and ventricle. Conduction is increased by strychnine, 
even in amts, which have no effect upon the frequency or size of the contraction-; 
In larger amts, other effects were observed. CaClj, in small amts., exerts a favor.iblr 
influence upon conductance with a simultaneous improvement in contractility. With 
larger amts, conduction was diminished in the blocked, as in the normal heart. RiCh 
always impaired conductance between auricle and ventricle and intensified the block 
Adrenaline was practically without effect. Caffeine disturbed conductance. Camphor 
in large amts, and physostigmine in small amts, impaired conductance. ‘Very small 
amts, of camphor showed an irregular reaction, but physostigmine in high dilution 
markedly lengthened the block, or absolutely destroyed conductivity. G. H. S. 

The chemistry of neoars phenamine and its relation to toxicity (Raiziss, Pamcov • 

I- ZOOLOGY 

R A. OORTNKR 

Note* on chemotropism in the house fly. K R. SrnvuR. Ann. Appl fad. 
7, No. 1, 124-40(1920); Expt. Sta Record 44, 458-9.— -S. conclude* that "essential 
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oils are unattractive to the house fly in general. Certain essential oils evoke negatively 
chemotropic stimuli, these bemg oil of Pirns sylmtris, orange oil, lemon oil; dtronella 
oU, oil of juniper berries, and possibly camphor oil. Certain essential oils are'inactive 
in raising sfcmuli, these being cedar oil, eucalyptus oil, and oil of bitter almonds. They 
may ttam.*fves be neither positively nor negatively chemotropic in action but probably 
have slight negative features. During evapn. the repellent actions pass off, soonest 
in orange ofl and later in lemon oil, citronella oil, and oil or P. sylmtris, -mi some co- 
ordination may occur in relation to the rate of evapn. and the retention of repellent 
qualities.” jj q 

Variations in the total, amino, and ammoniacal nitrogen and water content of the 
hen egg during incubation. A. Aggazzotti. Arch. Set. Biol 1, 120-47(1919); 
Physiol. Abstracts 5, 130-40(1920).— The concn. of both the total and the amino N 
increases during incubation of fertile eggs as a result of the desiccation of the white. 

A similar, though smaller, increase in both forms of N occurs during incubation of 
infertile eggs. The concn. of NHj in the white increases during the first half of incubation 
and decreases during the second half of incubation of fertile eggs, anti increases slightly 
during incubation of infertile eggs; the increase may be due to desiccation, the cause of 
the decrease is unknown. The concn. of free amino \ T increases during incubation 
with respect to both the original and the dry substance, i. undergoes an actual increase 
independent of desiccation of the white. The concn. of tWwatcr decreases in the white 
of fertile eggs as incubation progresses, but remains unchanged during the last days of 
development; a similar, but less marked, decrease in the moisture content of the white 
occurs in the infertile eggs. Both the total N r and the amino N of the yolk decrease 
slightly in concn. but remain unchanged in amt. during incubation of fertile eggs until 
the last few days; then they iflcrease , the decrease in concn. is due to diln. of the yolk; 
the final increase is attributed to the passage of fetal nitrogenous products into the yolk. 
During incubation of infertile eggs, both the total N and the amino N of the yolk show 
a slight decrease when ealed. on the original basis, but not when ealed. on the dry basis. 
The concn. of the NHj in the yolk of fertile eggs increases during incubation when 
ealed. on the dry basis, but decreases toward the end of incubation independent of the 
diln. of the yolk. The free amino N of the yolk decreases in concn. during incubation. 
The water content of the yolk increases during incubation especially during its middle 
period; this is true of both fertile and infertile eggs. Changes in the reaction of both 
the white and yolk during incubation are probably due to changes in the concn. of the 
amino acids. The embryo probably can utilize the products formed in the hydrolysis 
of the egg proteins. Joseph S. Hepburn 

Coloration of Haematozoarius by methylene blue. F. Vergara. Mem. rev. 
soc. dent. Antonio Alzate 37 , 397-9(1921). -The addition of a 20 c c soln. of K*Cr s Oj 
drop by drop to a satd. soln. of methylene blue in 11.0 is continued until pptn. is com- 
plete, after which the ppt. is filtered off. washed with H;0, dried and powdered. A 
soln. of0.02g. of the powder in 1 0 cc. of MeOH, with a few mg. of eosin, gives a coloration 
much resembling the I.eishmann stain, the technic being the same. M. R. Schmidt 
The pigment of the hepato-pancreas of the crayfish. L. Lewis and E Stenger. 
Arch. ges. Physiol. 178 , 80-00(1920).—' The hops to- pancreatic glands of the crayfish 
spcretc enzymes which arc active upon proteins, carbohydrates, and fats. Within 
the glandular tissue a granular pigmented substance is found. 1 he. yellowish brown 
secretion obtained from the organ shows, when perfectly fresh, a continuous spectrum 
but upon standing for a short rime the material assumes a darker and reddish brown color. 
When in this state it shows a distinct absorption band in the green. A\. detns. show 
X *= 56<W. Shaking with air or contact with HA results in a disappearance of the 
absorption band, which, however, can be restored by reduction with ammonium sulfide. 
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Apparently the pigment is unrelated to the blood pigments, to their derivs. or to chloro- 
phyll. The secretion gives protein reactions and contains Fe. When removed from the 
glands various chem. and physical changes take place. Some of the chem. character- 
istics of the secretion, together with the reactions of the material when exposed to air, 
suggest that it may play some part in gaseous interchange within the twhy. In the 
blood of the crayfish there is apparently no hemocyanin, and but a small amt. of Cu; 
0.01 mg. in the total blood vol. of an animal. G. H. S. 

The occurrence of manganese in land and fresh-water Molluscs. A. E. Boycott. 
Naturalist 1917, 11-8, 69-73. — The soft parts of 56 species of British land and fresh- 
water Mollusca were analyzed for Mn colorimetrically. Results are expressed in pts. 
per 10,000 of dry material. The amts, found range from less than 0. 5 pt. up to 270 pts. 
in a land snail {Limax arhorum). Most of the Mn seems to be localized in. the liver 
and skin. Some species tend to accumulate Mn from their food and surroundings, but 
local conditions are able to cause considerable variations in different individuals of the 
same species. Analyses were made for Mn in a number of plants which snails might or 
do eat, yielding a itenge from none in the potato and less than 0 . 2 pts. in ash leaves up to 
several hundred pts. in green slime from streams and 690 pts. in a moss from the floor 
of a culvert. Water plants in general contain more than land plants, and lower plants, 
except fungi, more than higher ones. E. T. WHERRY 


12— FOODS 


W. D. BIGELOW AND A. E. STEVENSON 

* The chemistry of foodstuffs in 1917 and 1918. *H. Kuttknheulbr. Chem. 
Ztg. 43, 841-3, 853-6, 869-70, 889-90(1919); Exf>t. Sta. Record 43, 563 — This is an 
extensive review of the literature on food chemistry published in 1917 and 1918. 

H.G. 

Report on the work of inspectors of foods for the year 1918-19. A. W. J. Mac 
Eadden. II. M. Stationery Office. Analyst 45, 243-4(1920). — “Extract from the 
annual report of the Medical Department of the local government txiard for 1918-19." 
Inspection of imported meat is discussed. Mfrs. of baking powder have successfully 
safeguarded their products with respect to As. Reform is necessary in the inspection 
of home-killed meat and in supervision of places where food is prepil or kept for sale 
for human consumption. (Cf. C. A. 14, 2034 ) II. A. Lephkr 

Report of the chemical division. M. O. Johnson and K. A. Cuing. Hawau 
Sta. Rept. 1919, pp. 40-42; Expt. Sta. Record 44, 15-6. — Satisfactory results on a semi- 
commercial scale have been obtained in the drying of Hawaiian food products by the 
use of a large tower drier holding trays 3 ft. wide by 4 ft. long. A blower driven by a 
small gasoline engine forces air around steam coils and up through the trays in the tower. 
Data are given on the extent of removal of moisture from various vegetables and fruits 
by this method. Avocado and papaya fruit have l)ecn preserved by placing the peck'd 
fruit cut in small cubes in sterilized jars and filling the jars with an ordinary com. tomato 
cocktail sauce heated to boiling. It has been found possible to utilize pineapple juice 
in the prepn. of jelly and of vinegar. For the former, equal parts of clarified pineapple 
juice and guava ext. are used, or pectin pptd. from guava ext. by ale. is added t<> the 
pineapple juice before boiling down. The juice can be coned, by freezing and sepg. bv 
centrifugal action. In prepg. vinegar from pineapple juice, the juice testing 1 1 Ibi* 
was sterilized, cooled, and inoculated with ordinary yeast. After standing 5 days the 
sample showed an ale. content of 5 r i . The clear juice was then decanted and mixed 
with a fairly active cider vinegar in the proportions of l part of vinegar to 4 or s 
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parts of the juice. When tested 2'/i months later the 1:4 mist, contained 4.2% of 
AcOH and proved to be a vinegar of fine quality. H. G. 

Work of the chemist in the food industries. L. M. To i. mam. Chem. Age (N. Y.) 
27, 241-5(191^.— A brief summary of the development of chem. control inthemanuf, 
of food. H. G. 

The chemist in the packing and allied industries. Charles H. MacDowell. 
Chem. Age (N. Y.) 29, 217-23(1921). E. H . 

Colloidal chemistry and food chemistry. W. Ostwald. Chem. Ztg. 43, 829-31, 
849-50(1919); Expl. Sta. Record 43, 609; cf. C. A. 14, 1166. — This is a discussion 
of the application of colloidal chemistry to various problems of food chemistry, with 
particular reference to the chemistry of milk, meat, and bread. H. G. 

Miscellaneous food analyses. A. E. Vinson and C. N. Catun. Ariiona Sta. 
Repl. 1918, 345, 346; Ex pi. Sta. Record 43, 764— Analyses of barley flour are reported, 
as well as findings with samples ol corn meal and cocoa suspected of contg. ground glass. 

H.G. 


Food poisoning. W. L. Dodd. Am. Food }. 15, X'o. 5, 20-2, 32(1920); Expl. 
Sta. Record 43, 458 —A general discussion. H. G. 

The theory and practice of cold storage. M. Grempe. Wdrme a. Kilte-Techn. 

12 52-4(1920); Chimie et Industrie 5, 707(1921).— A discussion of the effects of re- 
frigeration on foodstuffs and of the best methods of application. A. P.-C. 

Antiseptic action of spices in preserved foods. Jean' Lahache. L'induslrie 
francaisc conserve 5, 211-14(1919); Bull. Apr. Intelligence 11, 126.— Black pepper, 
cayenne, and ginger prevented fermentation and putrefaction for only a very short time. 
Mustard, cinnamon, and cloves (whose antiseptic principles arc their essential oils) are 
much more effective, being powerful even in the small quantities used in food and de- ■ 

cidedly stronger than chem. antiseptics. "" ' " ' ~~ A 

tinued, 


This work is in its infancy and will be con- 
11 . A, Lepper 


Bacteriological examination of tomato products. E. BertarElli and M. Mar- 
ckeiai. Ann. igiene 30, No. 6. 309-22(1920) ; Expl. Sla. Record 44, 1 1-12.-The authors 
discuss the relative merits of the Howard method (U. S. Dept. Agr., Bur. Chem. Circ. 
68, 14) and the direct-count method as described by Vincent ( J . Bad. 3, 183-5 
(1918)) for the exatnn. of tomato products for content of bacteria, molds, etc. While 
the Vincent method is considered superior to the Howard, the possibility of errors in 
both are thought to be considerable. As a substitute method a procedure is recom- 
mended which is essentially as follows: Two cc. ol the tomato product is made up to 
,50 cc. with distd. water, shaken thoroughly, and filtered through four thicknesses of 
muslin. The residue is carefully washed with another 50-co. portion of distd. water 
and the filtrate collected in the beaker contg. the original filtrate. The combined filtrate 
is estd. to contain all but about 20%. of the bacteria originally present, and m estg. the 
bacterial count a correction is made for this. By careful manipulation > M -ce. portions 
are dropped from a pipet on glass slides, spread over the surface with a Pt wire, no 
with alc.-ether, stained with Loefflcr's blue, and subjected to microscopic count in the 
usual way. With the use of this method a number of samples of Italian tomato products 
were examd. aud compaied with the United States standards for ’ >aCtC ™ ' 
stud, was also made ol the effect on the content of bactcna and molds ol different te ps- 
during the prepn. of the product aud ol length of storage. The data A ia m d n th* 
study indicate that, as far ns bacteria arc concerned, it is not ^necessity to 
product completely. Mold growth, however, was quite extent e in ^ washed 

had not been completely stcrilir.od. For this reason the use of sound, th . j, 

tomatoes is urged. 

Commercial pouibilities of dehydration, Henrv W Banks, 3rd 


H. G. 

,4 m. Food 
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7. 16 , No. 4, 7-9; No. 5, 10-11(1921). — The com. possibilities of dehydration are dis- 
cussed ‘with the important influencing factors. Various methods of drying foods, in- 
cluding the mechanical app., are described. H. A. LfiPPER 

Methods of preparing vegetables for dehydration. P. F. Nichols and C. R. 
Gross. Chem. Age (N. Y.) 29, 139-41(1921). — Different procedures of blanching 
by immersion were compared with steam blanching of carrots, cabbage, and potatoes 
prior to dehydration. Products equally attractive can be prepd. by the former pro- 
cedure, which is the more easily controlled. H. A. Lbpper 

Effect of heat on different dehydrated vegetables. C. E. Mangels and H. C. 
Gore. U. S. Bur. Chem. J. Itid. Eng. Chem. 13 , 525-6(1921). — The effects of the 
degree or temp., time of exposure to the temp, and of the relative humidity of the sur- 
rounding air on the quality of the dehydrated onions, turnips, celery, tomatoes, cabbage, 
white potatoes, carrots, string beans, sweet corn, and sweet potatoes, were studied. 
The first 5 are easily injured, the next 4 fairly resistant and last one is very resistant, 
As temp, increases, the exposure necessary to cause injury decreases. Exposure in an 
atmosphere of comparatively high relative humidity at a lower temp, appears more in- 
jurious than the same exposure in a dry atmosphere. H. A. Lepper 

The relation of moisture content to the deterioration of raw-dried vegetables upon 
common storage. H. C. Gore and C. E. Mangels. U. S. Bur. of Chem. J. Ini. 
Eng. Chem. 13 , 523-4(1921).— Raw-dried vegetables deteriorate on storage in air-tight 
containers at ordinary temp, unless the H»0 content is below a certain point. The 
critical H 2 O content, below which changes in color and flavor are well retained for 6 mo , 
are carrots 4.99-7.39, turnips 5.00, onions 5.74-6.64, spinach 3.81-5.38, cabbage 3.00- 
3.34%. , H. A. Lepper 

The composition of vegetables and their waste products. M. F. von Schlbinitz. 
'Landiv. Jahrb. 52, No. 2, 131-278(1918); Expl. Sta. Record 43 , 63.— For the purpose 
of detg. which vegetables should be considered as foods and which as luxuries, extensive 
analyses have been made of the edible portion, of the kitchen waste, and of the garden 
waste of the common vegetables. These analyses are assembled in the following tahles. 
Proximate analyses of the vegetables in terms of the dry and the fresh material, proxinute 
analyses of the garden waste in percentage of the dry and of the fresh material, proximate 
analyses of the kitchen waste ealed. to the same basis, and the wt. in g. of the edible 
portion, and of the kitchen waste in 1 kg. of the vegetables as marketed. H. G. 

Food value of asparagus. P. Juquelier. Industrie froncaise conserve 5, 137 40 
(1919); Bull. Agr. Intelligence 10, 810. — The analysis of asparagus gave HjO 93 32, 
nitrogenous matter 1.98, fat 0 28, carbohydrates 2.74, mineral 0.54 and cellulose 
1.14%. Compared quant. 100 g. of asparagus are equivalent to potatoes 16.16, peas 
35.95, artichoke 74.27, and lettuce 85.40 g. while 100 g. of asparagus yield 13.51 calories 
compared with 69.35. 37.66, 18.16, 15.80 for the above vegetables in the order named. 
These figures show that asparagus cannot be considered a really nourishing dish. No 
substance is found in sufficient proportion to warrant its being regarded as of special 
value. It is not a plastic food since its total of the ternary constituents is less than 
3%. *Ash is largely acetate and phosphates of K but their quantity and assimil ability 
do not make them worthy of note, Csc of sauce makes the dish of asparagus of more 
value to the diet. H. A. Eepi’KX 

Contribution to the study of the composition of maize. N. Passerine ^ol- 
soc. ital. studio aliment. 1, No. 1-3, 17-22(1919); Expl. Eta. Record 44, 359.— Proxi- 
mate analyses and N detns. of 8 varieties of Indian com from different sources arc re- 
ported. H G. 

Some vanillin oxidation products: Methods of analysis which exclude the®* 
W. G. Bowers and J. Moyer. N. Dakota Sta. Spec. But. S, No. 16, 518-20(1920), 
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Efpt. Sta. Record 43, 314-5. — The authors discuss the behavior of vanillin with some 
of the common oxidizing agents, and suggest a method of detg. the true value of .vanilla 
which is thought to be more accurate than the official method. The method proposed 
involves the use of the clarifying agent of Folinand Denis (C.A. 7, 1769) and the coloring 
agent of Estes (C. A. 11, 675). The technic is as follows: Add 75 cc. of water and 4 
ce of Pb acetate soln. (contg. 5% basic and 5% neutral Pb acetate) to 5 cc. of the vanilla 
ext. in a 100-cc. flask. Make up the soln. to 100 cc., filter, and place 10 cc. of the filtrate 
in a 50-cc. flask. To this add 15 or 20 cc. of water and 0.3 cc. of the Estes reagent (Hg 
dissolved in twice its wt. of coned. HNO, and diluted with 25 times its wt. of water). 
Treat a 1-cc. portion of the 1% standard vanillin in the same manner and then place 
both flasks in boiling water for 20 minutes, make up to vol., filter if necessary, and com- 
pare in a colorimeter. H. G. 

Detecting artificial color in jams and jellies. C. H. Campbei,!.. Conner 51, 

No 15 , 37(1920) ; Expt. Sta. Record 44, 1 15. — As a method for detecting the addition 
of more highly colored juices of other fruits to produce a more satisfactory color in 
jams and jellies made from inferior materials, C. suggests testing a strong soln. of the 
product with Pb acetate soln. The color of both the ppt. and filtrate is thought to be 
an indication of the purity of the product. A table is given of the colors produced with 
Pb acetate and jellies of known eompn. H. G. 

Preparation of sweet potato sirup. H. C Gore. ('.hem. Age (N. Y.) 29, 151-3 

(1921). The procedure for the prepu. of sweet-potato sirup is described, including the 

selection of potatoes and malt, blanching, cooking, reducing to a pulp, mashing with 
malt, pressing and refining. The yield is about >/, the wt. of the potatoes used. The 
process appears to he economically practicable. li. A. I.epper 

Manufacture of sweet-potato flour by the “flake” process. C. E. Mangees _ 
and S. C. Prescott. Chm. Age (N. Y.) 29, 132-5(1921).— The "flake” process, 
successfully used for making flour from white potatoes, is not applicable to the sweet 
potato. The slightest trace of injury of the potato produced a green color in the flour. 
The use of NaHCO- did not prevent its formation. The presence of potatoes infected 
with Mack rot imparted a bitter flavor to the finished product. The flour even when 
of desirable color and flavor is very hygroscopic and hardens to a gummy cake on storage. 
Losses during cooking make the yield much less than theoretical. Extensive modifi- 
cations in the process are necessary before it can be used to manuf. sweet potato flour. 

H. A. I.EPPER 


Potato flour, a new American industry. Oscar James Vogl. Am. Food J. IS, 
No 5 12-13 30(1921) —The process of manuf. of potato flour is described and its 

H. A. Lepper 

economic aspects are discussed. 

Lupines in human nutrition. A. Fl'xaro and L. Musaste. All i r. accad. non. 
ogr. Georg. Firenze (5) 15, No. 1;4, flS-7S(l!MSl; Expt. Sta. Record 43, 4oS. Analyses 
of flour prepd. from the common lupine before and after the extn. o e a 
principles bv ale. acidified with HCL arc reported. These indicate a slrght increase m 
fat, protein, cellulose, and pentosans and a decrease in other carbohydrates and m mineral 
matter. The high percentage of sol. proteins in lupine flour is thought to mak^ it a 
valuable part-substitute for wheat flour. 15 parts of the lupine flour to So of tire ■ when 
flour being suggested as satisfactory proportions. ^ ^ 

The chemical engineer in biscuit manufacture. Julius Rohn. Chem. Age (N. • 
29, 129-31(1921).— "A survey of the requirements, responsibilities and oppor 

of the chemically trained man in the baking industry. ■ i Qn i«l 

Bread making with lime water; its interest from, the point o vew oftolotnsl 
hygiene. A. Uaout. Bull. imt. ni. Saigon 1, 136-41(1919), * ^ 

10, 8U-12.— Expts. la bread making with lime water earned out at Saigon given 
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in detail. Physical and organoleptic characters of bread are improved. In greater 
part of. the colonies only traces of CaO are found and vegetation and drinking HjO are 
only -slightly calcareous. Deficiency for adults is 0.35-0.40 g. CaCOj per day. L. 
recommends adding CaO to bread to make up this deficiency. H. A. Lepper 
Fat determination in dehydrated potatoes. O. Matzdorff and W. KOhnb. 
Chem. Ztg. 44, 103(1920); Expt. Sta. Record 43, 414; cf. C. A. 15, 560. — Detns. of 
the fat content of various com. products of dehydrated potatoes before and after hy- 
drolysis of the starch are reported. While the results in general were higher after hy- 
drolysis of the starch, one or two were lower. The authors conclude that the fat con- 
tent is so low in dried potato prepns. that accurate results can not be expected in this 
detn. H. G. 

Whale meat. H. A. MatTill. California Sta. Repl. 1919, p. 58; Expt. Sta. Record 42, 
861. — As the result of artificial digestion expts., it is reported that whale meat is as 
easily digested as any other meat. Raw whale meat was not so completely digested 
at the end of 2.5 hrs. as raw beef, but more completely digested than the beef in 4 hrs. 
In the cooked condition it was rather more quickly and completely digested than beef. 
The compn. of whale meat is reported as follows: Water 71.22%, ash 1.2, protein 23.13, 
fat 4.24, and undetd. 0.21%. H. G. 

Frozen meat. Martel. Bull. acad. mtd. 81, 585(1919); J. pharm. ckim. 20, 
62-8; Bull. Agr. Intelligence 10, 1016-9. — Frozen meat submitted to — 10 to — 15 9 is 
to be distinguished from refrigerated meats, cooled down to +4 to —1°. Changes in 
both kinds of meat are discussed from literature and previous work. H. A. Lrppkr 
The protection of meat commodities against blowflies. R. A. Wardlb. Utiiv. 
Manchester, England. Ann. Applied Biol. 8, 1-9(1921). — This investigation was 
undertaken to find some method of preventing oviposition by blowflies on foodstuffs. 
Two factors are concerned in oviposition; the nature of the foodstuffs attacked and 
meteorological conditions. Blowflies are attracted to a wide range of substances, but 
oviposit, by preference, on substances containing animal proteins, particularly albu- 
mins and globulins. Albumoid substances such as gelatin and skin are not attractive. 
Protein which has been coagulated by heat or washed with water or salt soln. does not 
appear to be attractive. Attempts to induce Calliphora to oviposit on tripe were un- 
successful. The stimulus for oviposition, whether olfactory or gustatory, probably 
resides in the exuding juices, blood and muscle plasma, of the food substance. The 
blood, however, is less attractive than the muscle plasma Putrifying substances are 
more eagerly sought than fresh; it was not ascertained what the attractive principle 
was. Foods exposed to the sunshine were seldom oviposited in, while in the shade, 
they were readily blown. It is pointed out that this behavior will depend on the re- 
sponse of the blowfly to light ; some species, like Luciliaa caesar are more strongly photo- 
tropic while others like Calliphora erylhroctphala are less so. High atm. moisture favors 
oviposition; wind is antagonistic. A number of repellent substances were applied to 
slices of raw kidney or liver, but with no marked success. Samples of foodstuffs were 
then placed in glass cylinders over the openings of which pieces of cotton twine netting 
witW/ 4 inch meshes were fastened. The blowflies could readily pass through this 
netting. The repellent substances were smeared upon the netting, the following sub- 
stances being used: Oil of cloves, aniseed, eucalyptus, almonds, citronella, cinnamon, 
formic acid, borac acid, picric acid and nitrobenzene. Samples protected with eucalyp- 
tus oil, formic *acid and sometimes clove oil were untouched for 12 hrs., but were attacked 
later. Aniseed oil, however, prevented oviposition. It was tried out on a larger scale 
and in every case gave protection for a 21 -hr. period. The aniseed oil was not improved 
for this purpose by diln. with alcohol or emulsifying with soap. Ciias. H. Richardson 
Castor bean poisoning. T. Motssctn. Clin. vd. 42, No. 21-22,621-8(1919). 
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Vet. Ra. 4, No. 1, 62, 63(1920); Expt. Sic. Record 43, 78.-M.'s eipta. show castor 
beans to be poisonous for cam.vores as well as herbivores. The lesions induced by 
feeding the seeds are mainly mtense hemorrhagic inflammation and local necroses of 
die mucous membrane of the stomach and intestines, marked renal congestion, and 
hyperemia of the spinal medulla and brain. Feeding espts. led to the conclusion that 
the poisonous principle is located in the kernel of the seeds and not in the coverings 
Since the tome principle of the seeds could not be cud. with ether, it is concluded that 
it cannot be due to the olcoricin contained in the oil H G 

Olive investigations. W. V. Cmss a® J. R. z,on. Cdifcnm Ste. Repi 1919, 
41, 42; Expt. ito Record 42, 805.-A study of the control of color in ripe olives is re- 
ported. The darkest and best color was obtained when the lye used did not exceed 
3% or fall below 1%, and when the first treatment barely penetrated the skin Ex- 
posure after the second lye treatment did not increase the color. Slight alkalinity of 
the brine in the cans (not over 0.01%) increased the color, while acidity bleached it 
The use of enameled cans was found to be favorable to the stability of the color while 
plain tin injured the color and clouded the brine. A study by Cruess of the functions 
of lye during the various stages of olive processing has been previously noted from an- 
other source (C. A. 15, 129), as has also the description of a new process of olive pickling 
by the use of heated, aerated, and circulating liquids {Calif. Sla, Bull. 289, 195-200 
(1917)). A process by which the disagreeable odors and flavors of inferior olive oil 
can be removed has been developed by Cruess and C. C. Scalione. The process con- 
sists of treating the oil at from 185 to 190° F. with about 0.1% of soda ash, from 2 to 
5% of fine bone-black, and a stream of C0 2 , after which the oil is cooled and filtered. 
In cooperation with A. W. Christie it has been found that olive pomace contains from 
6 to 14 % of oil, which may be recovered by means of solvents such as gasoline, and used 
in soap making. H. G. 

A bacteriological study of ripe olives. R. C. RosenbErger. N. Y. Med. J. 
112, 222-5(1920); Expt. Station Record 44, 558.— This is the report of a bacteriol. 
examn. of over 250 samples of ripe olives. The study was made under the auspices of 
the Dairy and Food Commission ol Pennsylvania following outbreaks of botulism. 
No evidence of Bacillus botulinus or its toxin was found in any of the olives examd., 
although many other organisms were present in all prepns. Inoculation of sterile ripe 
olives with a strain of B. botulinus resulted, after anaerobic culture, in the development 
of a rancid offensive odor. H. G. 

Darso. M. A. Beeson and A. Daasb. Oklahoma Sla. Bull 127, 19(1919); 
Expt. Sta. Record 43, 137. — Darso, a grain sorghum of unknown origin, is regarded as 
a probable cross between a saccharine and a nonsaccharine sorghutn. It is described 
as a leafy, stocky sorghum, red-seeded, drought-resistant, early maturing, and very 
uniform in height. Analyses made by the station showed that darso contained a higher 
percentage of total sugars than was found in kafir or feterita. The elieni. compn. of 
the grain and of the forage proved to be very nearly the same as that of the grain and 
' forage of Blackhull White kafir. The results of a single feeding test with hogs, by C. 
T. Dowell, seemed to indicate that in feeding value darso is not equal to Blackhull White 
kafir. A digestion expt. with sheep showed that the nutrients from the two plants were 
about equally digestible. H. G. 


The detection of agar-agar. Albert K. Parkes Analyst 46, 239-40(1921).— 
Stir 50 g. raw fruit pulp and 100 cc. of warm IUO or 50 g. of jam anc! 500 cc. H 2 0 at 
50° until disintegrated. Allow to settle and filter, using alumina cream if necessary. 
Wash with warm water. Boil the filter and ppt. with 50 co. H 2 0, and filter again. If 
the filtrate does not gel on cooling evap. to small vol. Ignite the residue on the filter 
and exam, the ash insoluble in HC1 for diatoms. Nicholas V. S. MtncroRD 
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. Historical notes on cotton seed as food. Icte G. Macy. J. Dairy Sci. 4, 250-65 
(1921). — A review of the use of cotton seed as food with special attention to the use of 
press-seed cake as a feeding stuff and the problem of its objectional properties. 

H. A. Tapper 

Gossypol in cottonseed meal. W. A. Withers. North Carolina Sta. Rept. 1919, 
40, 41 ; Expt. Sta. Record 43, 411. — In continuation of the study of gossypol, the toxic 
principle of cotton seed, by Withers and Camith (C. A . 12, 838), and by Carruth (C. A . 
12, 905), the results of a further investigation of its chem. properties and the possibil- 
ities of its removal from cottonseed meal are reported. No evidence was obtained that 
gossypol or D-gossypol is left in the meal after extn. with EtjO and then with aniline. 
The aniline-gossypol and the aniline- D-gossypol contained, resp., 73.74 and 74.81% of 
C, 5.76 and 6.12% of H, and 3.85 and 3.89 % of N. Aniline- D-gossypol on heating to 
140° in the air gained 0.71% in wt., while aniline-gossypol gained 1.96%. These re- 
sults are considered to furnish a further proof that the two substances are not identical. 
Cottonseed hulls were found to contain 0.75% and the meats 0.7% of gossypol. Ben- 
zidine, aniline, phenylhydrazine, p-nitroaniline, p-toluidine, and a-naphthylamlne all 
produced ppts. with the gossypol present in crude cottonseed oil. These reagents and 
urea in ale. soln. did not, however, form ppts. with pure gossypol or D-gossypol. Free 
gossypol or D-gossypol in ale. soln. formed ppts. with the alc.-sol. proteins of either 
wheat flour or cottonseed meal. This is thought to explain partially why heating re- 
duces the toxicity of cottonseed meal, on the assumption that the gossypol or D-gossy- 
pol protein compd. is not readily digested by the animal. In general, heating cotton- 
seed meals to various temps, in atras. of different gases and in the presence of various 
amts, of water decreased the gossypol but increased the D-gossypol content, although 
the results obtained have not been consistent in all cases. H. G. 

Milk in the tropics. R. J. Blackham. lancet 1920, II, 1136-40.'—' The most of 
the milk supply'in the tropics comes from the cow and the buffalo. The private milk 
supply is highly adulterated and largely contaminated. In an analysis of 326 samples 
of milk in India it was found that cow milk was uniformly up to and buffalo milk uni- 
formly below, the standard laid down for India by various writers. Special attention 
was paid to the corapn. of buffalo milk and the av. result of analyses of 124 samples 
was as follows: Sp. gr. 1 0304, total solids 15.9, fat 5.9, non-fatty solids 10.0. Buffalo 
milk contains about twice as much fat ns cow milk. Both in England and in India the 
bacterial content of milk is often greater than that of sewage. The soln, of the milk 
problem in India is the development of some substitute for fresh milk such as dried milk 
powder, which can be prepd. under hygienic conditions, contains all the chem. constilti 
ents of fresh milk, .and can be kept indefinitely in a dried state. Its digestibility is good 
and it is suitable for infant feeding. E. B. Fink 

Studies in milk secretion. VI. On the variations and correlations of butter 
fat percentage with age in Jersey cattle. J. W. Gowks. Genetics 5, No. 3, 249 -324 
(1919); Maine Sta. Bull. 284, 291-6; Expt. Sta. Record 44, 178; cf. C. A. 14,2508; 15, 
128. — This is an elaborate biometrical study of the percentages of fat in the milk 
produced during the first eight months of 1,713 lactations in a well established Jersey 
herd. The methods of treatment were the same as those employed in Study V {Genetics. 
5, 111-88(1920)}, which dealt with the milk records of this herd. It was found that 
the butter fat percentage decreased slightly with age, and on the assumption that the 
decline is uniform this relationship is expressed by the formula /- 5.332—0.0191 x, where 
/ is butter fat percentageand x is the age in years at the beginning of lactation. At the 
greater ages the observed means show considerable dispersion from this line owing, it 
is thought, to paucity of data. Generalized probability curves were fitted to the fre- 
quency distributions of each age, and an extensive series of coeffs. is presented showing 
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the correlations between the fat percentages of different lactations taken singly or ih 
groups. These coeffs. are deemed useful in estg. the influence of unfavorable environ- 
ment acting during a particular lactation. H: G. 

Investigation into milk yield of Ayrshire cows. J. F. Tocher. Trans. Highland 
Agr- See. Scot. [5] 31, 237-56(1919); Expt. Sta. Record 43, 74. — This is a preliminary 
report of a statistical analysis of the manuscript records of the Scottish Milk Records 
Assoc, for the years 1911 and 1912. Tables and diagrams are presented to show the 
relationships of (1) yield of milk and percentage of fat, (2) length of lactation and yield 
of milk, (3) age of cow and yield of milk, (4) age of cow and percentage of fat, and (5) 
season of year when parturition took place and yield of milk. The max. amt. of milk 
per lactation and the minimum percentage of fat occurred at the age of about 10 years. 
Cows calving from August to November produced more milk per lactation than those 
calving during other months, but the difference was due entirely to a longer average 
lactation period. A table showing the frequency distribution of milk yields indicates 
that half the cows produced more than 0,000 lbs. of milk and 2% more than 10,000 lbs. 
A frequency table for fat percentages bared on this investigation is given in the follow- 
ing abstract. IT. G. 

Variations in the composition of milk. J. F. Tocher. Scot. J. Agr. 2, No. 3, 
343-53(1919); Exp(. Sta. Record 43, 74— In 384 mixed-herd samples of milk collected 
under T.'s supervision the av. fat percentage was 3,495 with a standard deviation of 
0 549. The av. percentage of solids-not-fat was .8.85 with a standard deviation of 0.375. 
In over 11,000 lactation records of Ayrshire cows collected by the Scottish Milk Records 
Assoc, (see above) the mean percentage of fat was 3.727 and the standard deviation 
0 324. "The results of this paper show that the prescribed minima for butter fat (3%) 
and for solids-not-fat. i8.5%J are artificial m character, and are based neither on the 
real minima found to exist for these constituents nor on an adequate study of the natural 
variations occurring in genuine milk.” H - G. 


The variability of cow milk. H. S. H. Wardlaw. Proc. Ltnnean Soc. N. S. 
IVafcj 42, IV, 815-65(1917); Expt. Sta. Record 42, 875— The f.p. depression, density, 
elec, cond., and cheni. compn. of samples of afternoon milk from 109 normal cows were 
studied. Using the ratio of range to mean as the measure of variability, W. finds that 
depression of the f. p. and density were the least variable quantities measured. Of 
the cbem. constituents, lactose was the least and fat the most variable. The percen- 
tages of fat and ash were greater in the milk of older cows, and that of protein less. 
The other detns. ( physical and chem.) were not affected by age. As lactation progressed 
the percentage of lactose became slightly lower, but the elec. cond. and the percentages 
of fat and of protein increased. 

The influence of calcium and phosphorus in the feed on the milk yield of daily 
cows. Ed. B. Maws and T E. Woodward. J . Pain Sci . 4, lSa--l.U-2 )• 
Experimental work on the influence of feed on the milk yield of dairy cows is esen e 
.and discussed and the results arc summed up as follows: Feeding cows or se\er y ears 
according to the commonly accepted standards with little or no ad itiona V a. u , 
may result in reduction of the milk much below the optimum. his con ition rru y 
corrected by giving the animal a dry period of 2 mo. with a ration contg. legume hay and 
gryn with a high V content, with 3-4 times the protein required for ^amtemneeand 
with 2 or 3 times the total nutriment. The subsequent milk yield may so e 
doubled by this treatment. Yield of cows reduced by several years ^ndard feedi g 
can be increased by feeding "alternated rations with phosphate uring te ^ 

This is taken lo mean that ordinary rations are more likely to be t cien m c 
of the principal bone-building elements than in any other const ituen \ • • * • * 

Also in U. S. Dept. Agr, Bull. 945, I 28. .1921). 
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The cause of changed milk yields following transfer from pasture to stall feeding. 
J. J. 0. 6b Vries. Versing Vet. Exploit. Proefzuivelboerderij Hoorn 1917* 22-6; Expt. 
Sta. Record 44, 73. — Eight cows, after being brought into the barn, were fed grass 
cut from the pasture previously occupied. The av. milk yield in 5 days after the change 
was 23.3% below the av. daily yield in the 4 days preceding. The amt. of fat was re- 
duced 13.9%, total solids 18.9, protein 26.3, and milk sugar 18.5%. It is concluded 
that the drop was due to the change in living conditions and not to the character of 
the feed. H. G. 

Influence on butter fat of the rice polish in the feed of dairy cows. A. R. £ad- 
manabha Iyer. Cent. Provs. and Berar Dept. Agr. (India) Rpt. Agr. Col., Nagpur, 
Bot. and Ckern. Research (etc.), 1919, 20; Expt. Sta. Record 44, 573.— This is a brief 
report without exptl. details of a study of the use of rice polish (“rice konda' 1 ) with a 
ration of linseed cake and chuni for milch cows. Neither the milk yield nor the fat 
percentage was changed by the feeding of rice polish, but the sapon., Reichert-Meissl, 
and Polenske numbers of the butter fat were increased and the I number was decreased. 
It is concluded that rice polish counteracts the softening effect of linseed cake and there- 
by permits the production of a good quality of ghee in districts where cottonseed cake 
is not available. H. G. 

The relation between the fat-content and the electrical conductivity of milk. H. 
S. H. Wardlaw. Proc. Linnean Soc. N. S. Wales 43, III, 613-25(1918); Expt. Sta. 
Record 42, 875. — W. reports that the removal of fat from milk increases the elec, cond., 
the increase being directly proportional to the vol. of fat removed. H. G. 

Notes on the methylene blue reductase test. R. B. Tennent. Queensland 
Agr. J. 13, No. 2, 51—4(1920) ; Expt. Sta. Record 43, 271. — T. reviews some of the work 
of previous investigators on the methylene blue reduction test, and reports several 
observations on the rapidity with which the dye was decolorized by milks contg. different 
numbers of bacteria. H. G. 

Experiments with the Lobeck biorizator. W. Wbdemann. Arch. Reichsgesundh. 
51, 397-459{ 1919) ; Expt. Sta. Record 43, 877. — W reports an extended series of bacteriol. 
and chem. studies on biorUed milk. App. of different models and varied capacities 
was used. The biorization process had little influence on the chem. characteristics of 
the milk. There was a slight coagulation of the albumins and globulins, a decrease in 
the capacity for reducing HjOt, a lowering of the acidity, and a more rapid formation 
of cream. The taste and odor were improved, and the milk remained sweet twice as 
long as the raw milk. Milks were inoculated with various organisms including Bacter- 
ium coli communis, B. suipatifer, B. pyocyaneu. s, B. cyanogenus, and tubercular organ- 
isms of both human and bovine types. These organisms were all destroyed by biori- 
zation. Milk normally infected with tubercle bacillus from a cow with udder tuber- 
culosis was freed by biorization from organisms toxic to guinea pigs. Not all the lactic 
acid and mastitis streptococci were killed by the biorization temp. (75°). However, 
the lactic acid organisms remaining in milk lost some of their capacity to grow at room 
temp., and the milk, therefore, did not sour at the normal time. A bibliography of 
25 titles is appended. « H. G 

Com oil successful substitute for ghee. A. E. Southard. U. S. Dept. Com , 
Bur. Foreign and Dom. Com., Com. Repts. 1920, No. 115, 946-7; Expt. Sta. Record 43, 
563. — S. reports .that American com oil lias l>ecn introduced to the trade of the Aden- 
Red Sea com. district of Arabia as a substitute for ghee, or clarified butter. The corn 
oil is said to be similar in taste and flavor to the ordinary ghee and to offer promising 
possibilities as a substitute. H. G. 

Yeasts and molds in butter and cream. T. H. Lund Rept. Proc. Dominion 
Dairy Conf. Ottawa 1918, 69-63; N. V. Produce Rat. and Amer. Cream, 48, No. G. 
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282 284, 286(1919); Expt, Sla. Record 42, 674.— Results of studies on the influence 
of pasteurization of cream on the nonbacterial flora of butter are briefly reported. Seven 
com samples of creamery butter from raw cream and four from cream imperfectly 
pasteurized by the flash method (at temps, of 120 to 130° P.) gave an av. mold count 
of 2 039 per cc., and an av. yeast count of 1,700. The highest mold count occurred 
among the samples from heated cream. Ten samples from pasteurized cream gave an 
av mold count of 15 (with a max. of 1 10). and an av. yeast count (excluding one ab- 
normally high count) of 1,182. In tests under exptl. conditions Oidium ladis spores 
in #ur cream were completely destroyed by holding at 130° F. for 30 min. or at 135° F. for 
10 mins. The yeast cells were less readily killed, a temp, of 145° F. for 30 min. being 
found necessary, I,, suggests the use of mold and yeast counts as official tests of detg. 
whether butter has been made from raw or pasteurized cream. H. G. 


The deterioration of butter through the agency of Oidium lactis. H. M. NiCHOlAS. 
A%r. and Stock Dept. Tasmania , Bull. 86, 4(1919); Expt. Sta. Record 42, 6674— It is 
stated that Oidium is widely prevalent in Tasmania and is the cause of much loss to 
creameries. Pasteurization by the holding rather than the flash method is advocated 
as a control measure, for N. found that the mold survives brief exposure to temps, of 
170° F. and higher. He also found that the mold would grow in soft butter (butter 
with high moisture content or improperly refrigerated), and suggests that the non-de- 
velopment of spores in butter observed by Combs and Eckles (C. A. 12, 1571) was due 
to the hardness of the medium. H - G - 

The detection of cocolin in butter. Raoul MeuricB. -4«». Mm. anal. chim. 
appl 3 143-5(1921)- — The adulteration of butter with cocolin (hydrogenated coconut 
oil) is usually detected by the content of insol. fatty acids but there are other character- 
istics of the adulterant which can be utilized. It is known that the principal acids 
present in cocolin are lauric and myristic instead of the oleic, palmitic and stearic 
acids which arc commonly found in fats. 2 methods of procedure are suggested. (1) 
Det the Reichcrt-Meissl, saponification and Hehner nos. b the usual way but express 
the results in cc. N NaOH required for 100 g. of fat. This can be done by multiplying 
the usual Mcissl no. by 2, the saponification no. by 1.78 and the Hehner no. h J £ • 
Designating these values by M, S. and II. a differential coeff . is obtained thus, (if + H) 

-S - A. Then for butter j. is a practically const, ratio (0.37-0.49). For cocolin 

the ratio is about 7,4 so that adulteration is indicated if the value of the ratl0 ‘ s 0 ™' 

0 5 (21 Senarate the insol. fatty acids precisely as if the Hehner no. were to be detd. 

“A't-SSSiKSf; — iTi ASS 

forsk Beret. 8, 32(1919); Maelkenttd 32,60.-13, .-! 3 ’ . , j d anci 5ma U-holed 

267-9; Expt. Sto. Record 44, 75.-TI.is is a study of to « g e of ro;muf . 

types in relation to their chem. compn., the act tty e> 1 ■ formation of gas, 

It was found that the production of large holes * " ’ J H. G. 
but to the increased moisture content charac eris . important in cheess 

Biochemical studies on certain molds of the genus Pemcfll.tr m tmportan 
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making. J. DvorAk. Rozpraiy ceskl Akad. Cisare Frant. Josefa pro Vtiy, Slmesnost 
a Umeni, -Class II, 26, No. 31(1917); Expt. Sta. Record 44, 575-6. — Three species of 
molds, P. roqueforti, P. album, and P. candidum, were cultivated either in sterilized milk 
or in nutrient solns. having the same mineral constituents as milk. When casein alone 
was added to the inorg. solns. it was strongly peptonized by the molds with the evolution 
of NH», and when both casein and lactose were added unstable acids were formed. With 
the addition of casein and lactic acid to the medium a small amt. of acid was developed 
and considerable amts, of NH S . When lactic acid bacteria were grown in the casein- 
lactose cultures of the molds there was a marked decompn. of casein but only a liHle 
acid production, while P. roquejorli cultures gave oil the typical odor of Roquefort 
cheese. Cultures in sterilized milk behaved like those in the casein-lactose medium, 
but with the production of the characteristic aroma in the case of P. roqueforti. Mixed 
cultures of P. album and P. catuiidum in the presence of lactic acid bacteria produced 
the changes in casein which occur in the ripening of Camembert, Brie, and Neufch&tel 
cheese. In the presence of lactic acid bacteria P. roqueforti produced the changes cor- 
responding to the ripening of Roquefort cheese without the assistance of other molds, 
and in the absence of bacteria it retained the capacity of splitting the milk fats into 
fatty acids with the production of the typical aroma. These observations on P . roque- 
forti are considered contrary to some of the results of Jensen (Landw -Jahrb. Schweiz, 
18, No. 8. 319—405(190-0; Ann. Arg. Suisse. 5, No. 7, 229-820(11104)), who ascribed 
the aroma production to a symbiosis between P. roqueforli and Outturn lad is. Some of 
the factors influencing the growth of the molds were also studied. In a ' c casein sus- 
pension the optimum concn. of lictic acid for the growth of P. candidum was 0.5%, 
and growth ceased in a 4..V soln. In the case of P. album the optimum concn. was 
1%, and growth ceased at 4' , . P. nyue/arti grew best in a 2' [ lactic acid sola., but 
did not cease growing until the concn. reached 7 ,.V { . The presence of lactic acid bacteria 
reduced the assimilation of protein markedly, Imt increased the fat and ash content of 
the mycelia. H. G. 

The relation of hydrogen-ion concentration to the heat coagulation of proteins 
in Swiss cheese whey. Ylzcku Okuda axi> Harper V. Zollkr. J. Ind. Eng. Chem. 
13, 515-9(1921). — The optimum reaction for the heat coagulation of the proteins 
from cheese (Swiss) whey is about f>n 4.5 as deni with the hydrogen electrode. When 
whey is acidulated with any of the acids m\c»ti':»ted ilICl, IIC : H;Oj, HCjHX)j) to 
Pa 4.5 and then heated at W" for 15 min. about 57* \ of the total nitrogen of the whey 
is removed in the curd. Of the remaining l 4 ?' , in the whev K4 Vr is non-albuminoid 
nitrogen. The important hearing of these data upon the prepn. of protein-free milk 
is pointed out. The conduct ot methyl red in whey. In-fore and after heating, is em- 
phasized. II F. f- 

Precipitation of grain curd casein from pasteurized milk, etc. Harper b\ Zou.kk 
J. Ind. Eng. Chem. 13, 51(1-4(1921' -It is i><»ssible to ppt casein from pasteurized milk 
in granular condition (cf. C. A. 15, *>11) with dil. HO suitable for tray washing when 
the temp, of the milk is raised alw>vc the temp., 84°, which was found satisfactory for 
unheated skim milk. The optimum pptg temp, for the production of a granular work- 
ing curd will be higher the greater the degree of pasteurization. The hydrogen ion 
retrogrades rapidly in the wash water bathing the curd, and this is believed to be due, 
to the dissolving of engulfed pptd. alkaline earth phosphates from the curd grains, 
since the pasteurization of milk has been <hown to increase materially the insol C:i 
salts. Heat has a marked effect upon the texture and physical nature of the casein, 
so that in pasteurized milks the casein becomes denatured to the extent that it imbibes 
more water, the curd formed at the iso electric point is short or brittle, and its alkali 
solns. are rendered more viscous. H. F. 2. 
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Do«s the fat influence the water content of cheese? J. J. 0. db Vries* 

V«r. Exploit. Proeftuivclboerderij Hoorn 1917, 30-3; Zenlr. Agr. Chem. 49 , No. 2, 80 
(1920)' Expl. Sta. Record 44 , 75. — Analyses of cheeses are presented, indicating that 
when conditions are comparable the ratio of casein to moisture is lower in whole-milt 
cheese than in skim-milk cheese. H. G. 

Feeds snd their use: Inspection and analyses. J. D. Turner, H. D. Spears 
and A M. PBTB* Kentucky Sta. Bull. 223, 71-255(1910); Expl. Sta. Record 43, 373. 

Tb* protein, fat, and fiber contents of samples of the following materials are reported; 
Meat scrap, tankage, alfalfa meal, brewers’ dried grain, distillers' dried grain, barley 
feed barley mixed feed, coconut oil meal, dried beef pulp, shelled com, com chop, corn 
bran com feed meal, com gluten feed, hominy feed, cottonseed meal (choice, prime, 
and good), cottonseed feed, linseed meal, rice bran, rye middlings, rye mixed feed, wheat 
bran, shorts, and middlings (with or without screenings), wheat mixed feed, red dog, 
and a variety of compounded grain feeds, proprietary stock feeds, calf meals, and poultry 
feeds. Definitions of feeding stuffs and tables of av. analyses derived from various 

sources are included . t 

Analyses of feeding stuffs. M O. Johnson and K. A. Chino. Hawaii Sta. 
Retd 1919 , 42, 43. — A table is presented giving the proximate compn. of pigeon pea 
feed coconut meal, alfalfa meal, Mung bean (. Phaseolvs radiants) cane top meal, Brasilian 
velvet bean feed, sisal stump, and fibers from the pineapple plant and from the^ stamp 

n.fter starch extn. _ , ’ L. 

Hydrolyzed wood meal and its utilization. Eiaenbbmer. IUus. Land it). Ztg. 

19 No 9-10 33 34(1019)1 Expl. Sta. Record 44 , 71.— F„ reviews some of the previous 
work on the use of hydrolyzed cellulose as a feeding stuff, and reports some expts. with 
work horses which indicate that hydrolyze.) wood meal may not only be substituted 
for the hay of the ration but may also replace the oats if some supplemental prote^ 

tU "' due of couch-grass. M. Wbibull Landtmannen mskrij, Landlman 
1, 281(1918); Bull. Agr. Intelligence 10, 935-4). -Dried crushed couch-grass showed on 
i • fit 1 *> Vfree ext. 6.2, cellulose lfi.o, ash o, and H;U i , c - 1 

" X- ea e t^d e<,na,s that of hay with smalier cellulose content, ft 
glucoside. coniferin, as oats. It is especially su, table for hors, and 

at the time 20% of the plants were in bloom. The table 
Compn. and digestibility of rioter kay and sundmeer 

Cp«p.rMnl»« ! l Crude Ether Crude N4r« 

t „ Crude Ether Crude NUree J, ia e *t. fiber ««. 

"g feed. proton n ! >tr -i or. C.. 


,n - 1 K8 31 70 47 89 4 95 60.65 63 28 37 75 51 .79 71.66 
13. <r 1.68 31. -u 4<- - 2 4 g 4 9 go .73 73.14 

l Glover nay 13.19 165 30-fio 47 .6 6 <3 «•- „ 6 , M n .48 

(Sunflower silage. 9.60 2.47 o0 6 / 4 • ■ ™ - 63 42 l0 59.75 

Sunflower silage, 9.82 2.40 32.6b 48.69 6.41 ■ -< ^ mewhetto 

It is concluded that the digestibility of the Minlloucr si rst^ digestibility of sun- 
fed alone or in conjunction with clover hay, and that the coet . H G . 

flower silage resemble those of silage made of immatu 


"1 Clover hay 13. 

2 j Clover hay. 

3 1 
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The .feeding value of Sudan grass. G. G. St. Clair PotTS. Agr. Gaz. N. S . 
Wales 30, No. 9, 657-8(1919); Expt. Sla. Record 42, 866. — P. gives chemical analyses 
of Sudan grass (at four stages of maturity ) and Japanese millet made by P. B. Guthrie, 
and cites a practical test indicating the superiority of Sudan grass over Paspalum dila- 
talum as a pasture grass for milch cows. H. G. 

The digestibility of berseem (Trifoliumalexandrinum). J. A. Prescott. Sultan. 
Agr. Soc., Tech. Sec., Bull. 5, 10 pp.(1920); Expt. Sta. Record 44, 567-8. — P. reports 
proximate analyses of two varieties of berseem (Egyptian clover) cut at different stages 
of growth, and digestion trials with sheep fed the fresh-cut forage. The third cutting 
of early sown Fahl berseem contained 17.2% dry matter, and the single cutting of a 
late sowing of this variety contained 27.2%. On the dry basis the former contained 
16.83% crude protein, 3.96% ether ext., 21.83 crude fiber, and 11% ash, and the latter 
15.25% crude protein, 3.2% ether ext., 24.5 crude fiber, and 8.23% ash. Misqawi 
berseem contained 15.3% dry matter at the first cutting (January 2) and 21.3 at the 
fourth (May 21). Between these dates the crude protein content on the dry basis had 
decreased from 19.9 to 15.65% and the ether ext. from 3.98 to 3.22%, while the crude 
fiber had increased from 18.1 to 25.5% and the ash remained with fair constancy at 
13%. The following table summarizes the digestion trials: 

Digestibility coefficients for berseem fed to sheep. 

Total 


Variety fed. 

or k 

Crude 

Ether 

Crude 

N-frer 

matter 

proteiu 

ext. 

fiber 

ext. 



%. 

%■ 



Fahl berseem — early sown .... 

68. 1 

74.8 

59.0 

45.6 

70.0 

Fahl berseem — late sown 

03.7 

67.6 

55 2 

47 0 

71.3 

Misqawi berseem (av. of 7 trials). 

69.4 

73 0 

49 9 

00.5 

74.0 


A note on the amt of mineral matter removed from the soil by a crop of berseem is 
appended. H. G 


The causes of loss in bottles during pasteurization and sterilization ' Bitting) 1<3. 
Composition of the oil anti meal from seeds of sweet pepper (Comanduccl Tomasini) 
27. The biochemistry of tobacco. If Tobacco seeds < press-cake) (Paris) IID. 
The solubility of raw cellulose in ammouiacal copper hydroxide and the utilization of 
this solubility for the valuation of feeding stuffs (Mach) 23. 


Food from embryo of rice. Shin Sawamvka. Japan 36,720, July 6, 1920. The 
embryo of rice gave the following analytical results: H<0 5.73%, crude protein 24.30% , 
crude fat 20.12%, lecithin 0.93%, sugars 10.79%', starch 14.89%, crude hirer 9.77% 
and ash 13.47%. It contained a large quantity of vitainine. By treating with 0.2% 
NaOH, the protein and fat, etc. in the embryo go into the solti.; while by 0.1% HC1, 
Ca phosphate, vitainine. etc. are obtained in the soln. The two solns. arc mixed to- 
gether and a small quantity of lime water is added. The ppt. thus obtained is collected, 
washed with HjO, and dried. It contains a large quantity of vitainine and HjO 4.8<, 
crude protein 41.55%, crude fat contg. lecithin 16.50% and ash 3.86%, PjO* 1 19%., 
and CaO 1.00%. 

13-GENERAL INDUSTRIAL CHEMISTRY 


HARLAN S. MINSK 

Post-graduate training in industrial chemistry. A Cottrell J Soc. Client 
Ini. 40 , 215~6R(1921). & 11 
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The chemical industry and trade of Holland, 0. P. Hopkins. J. Ind. Eng. 
Chetn. 13 , 593-9(1921). * J3. H. 

Economies in the handling of liquid coal-tar chemicals. S. P. Miixer. J. Soc. 
Chetn. Ind. 40, 153-5T(1921). — Methods used by the Chemical Department of The 
Barrett Company are described. F. H. 

Prevention of injury to arable land by absorption of sulfur dioxide by means of 
charcoal. Anon. Tech. Bureau for Chem. Ind., Wiesbaden. Chem. Ztg. 45, 96-7 
(1921). — As the industries increase, the waste gases encroach more and more upon the 
outlying farm and forest lands. The problem is now being solved by the absorption 
of SO* by charcoal. Previous attempts to remove SO? from gases by H?0 have been 
ineffective. Charcoal absorbs many more times its vol. of >SOi than il?0, and whereas 
absorption by HjO decreases rapidly with decrease in concn. of SO?, absorption by char- 
coal is independent of concn. Furthermore by the use of charcoal, SO? is economically 
recovered in coned, form without the inhibitive fuel expense incident to its recovery 
from HrO. C. C, Davis 

Mineral resources of the United States in 1920. G. F. I.ouohlin and Martha 
B. Clark. Separate 123 pp. (published July 7, 1921). E. H. 

Determining tank capacity or contents. W. F. Schaphorst. Textile World 60, 
687(1921). — A logarithmic chart for computing gallons, pounds, tons and cu. feet of HiO 
in rectangular tanks, is given. Chas. E. Mullin 

Heat transmission by liquids and gases as a function ol the velocity. H. Prkcsz- 
LBR. Stahl u. Eisen 41, 827(1921). — The heat capacity is the determining factor in 
heat transmission rather than the velocity. The known formulas for heat transmission 
through conduction and radiation are found to be. applicable to boilers and commercial 

heat reservoirs. R - ®' Dl ) AN 

The Avrutik continuous and automatic shifting process for separating liquids 
and solids. Joseph Avrutik. Louisiana Planter 66, 379-80(1921).— A design of 
the app. and description of the principles involved are given. Three centrifugal baskets 
placed one above the other, and permitting an overflow for solids from the upper basket 
into the lower baskets, are the principal features of the app. The material under treat- 
ment can be washed as desired. c H Christman 

Requirements for hall bearing lubrication. J. B. Castino. Sn. Lubrication 1, 
No 2 18(1921). — Suggested specifications are drawn coveting general characteristics. 
Several grades of oils are selected and their use under varying conditions of operation 

D. K. French 

The flash point of lubricating oils. C. M Larson. Sri. Lubrication 1, No. 3, 
14-17(1921).— A discussion of the flash test including a history of its development. 
Too much reliance must not be given to the results obtained as they are frequently a 
false index to the distn. range and evapn. rates of oils tested. R 

Chemistry of oil. W. F. Parish. Sei. Lubrication 1, No. 3, 30-33(1921)j-Re- 
' lates to the development of various oil testing methods from 4,.0 

Lubrication of air compressors. Anon. Proc. Comp. Air Soc., Set. 

No. 4, 11-13(1921).— The important requirements of air compressor u 
Proper body and freedom of a tendency to carbonize; the latter ts covered y^ 
considerations. Tentative recommendations as to proper p ijsica discussed 

affin and asphalt base oils for use are given. The quantity of oil to feed^s also ~d. 

Mineral oil reran, castor oil for the lubrication of internai-comb^one^ 
W„. F. PARtSH. Si. lubrication 1, 7(192 D-Mineral o,t is almost 
in the U. S., castor oil very generally on the continent an m 
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During the war the use by the various flying services of both American and foreign 
built planes resulted in an investigation to det. the relative merits of the two types of 
oil. Castor oil, a heavy blend similar to mineral castor and Liberty Aero oil were used; 
IS motors in three groups of six were first subjected to a 4-hour block test and then one 
engine from each group was placed in a plane for a 30-hour flying test. Castor oil pro- 
duced heavy shellac-like carbon deposits, the mineral oils light flaky, easily removed 
deposits. The engines ran more easily on Liberty Aero oil. Castor oil, contrary to 
the generally accepted belief, absorbed gasoline and became much lighter while the 
mineral oils did not. The condition of the engines using Liberty Aero oil was much the 
best, and the results of the tests were that mineral oils were established as the most 
satisfactory lubricants. Castor oil wears out rapidly whereas mineral oils do not. The 
cost of castor oil was over three times that of Liberty Aero oil. Complete tables of 
all tests are given. D. K. French 

Krais, Paul: Werkstoffe. Handworterbuch der technischen Waren und irher 
Bestandteile. Leipzig: Vertag von Johann Ambrosius Barth. 541 pp. M 115. For 
review see Tonitid Ztg. 45, 645(1921). 


14— WATER, SEWAGE AND SANITATION 

EDWARD BARTOW 

Mineral waters. G. Issoclio. Ann. chim. sci. ind. 37, 83(1921). — Review of 
analytical data. E. Fiertz 

The presence of vanadium and arsenic in the water from some wells in the city 
of Buenos Aires. Atiuo A. Bado and Alberto J. Zanetta. Anales asoc. quim. 
Argentina 9, 24-5(1921).—' Traces of As and V compds. were found in the water from 
a number of deep wells. L. E. Gilson 

Investigations of the Elbe River water at Magdeburg and Hamburg. Otto Wendbl. 
Z. angrur. Chem. 33, Aufsatztcil, .82-4, 89-92(1920); cf. C. A. 15, 2320. — Sanitary- 
analyses of the Elbe waters are given, weekly and monthly for 1919, and yearly from 
1912 to 1919 inclusive. Mineral content varies according to time and place of sampling. 

. W. U. Gallahi-k 

The treatment of boiler feed water. Ferd Blumbnthal. 7 angew. Chem. 34, 
Aufsatztcil, 189-92(1921). — B. criticizes article by Prcu (C. A. 15, 2321) on the same 
subject. Treatment of boiler feed water by lime-soda, BaCCb, and NaOH is discussed. 
Regenerative preheating to SO® may not reduce the amt. of chemical necessary for soften- 
ing of the feed water. W. If. Gallahi-k 

Boiler scale, its prevention and removal. W. Hacker Gbisind. 31, 417-20i 1929 . 

J. B. Patch 

Rusting of steam boilers (Bruhns) 9. The cause of corrosion of steam boilu- 
(Paris) 9. Zero water in wool dyeing (Tiger) 25. 


15— SOILS, FERTILIZERS AND AGRICULTURAL POISONS 


J. J. SKINNER AND ALBERT R. KRRZ 

Chemical fertilizers. G. R P. D’Utra. Adubos chimuos. Sno Paulo: Sec. 
Agr. Com. e Obras Pub. Estado, Sao Paulo 1920, pp 205; Sta. Record 44 , 12*. 

This publication deals with the origin, eompn., manuf., andiise of chem. fcrbli/''^ 
with particular reference to agricultural conditions and crops in the State of Sao 
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Information is also given on the selection and purchase of fertilizers on the basis of 
their compn ^ G 

Chemical fertilizers in Italian agriculture. Borghesani. Vie air. et male 
9, No. 27. 14-9(1920); Expt. Sta. Record 43, 728. — A general review is given of the 
fertilizer resources of Italy and of the consumption and practical use of different types. 
NaNOi, (NH ( )jSO ( , and CaCN, are the three most important nitrogenous fertilizers 
used. Superphosphate and Thomas slag are the most important phospbatic fertilizers, 
although some bone meal and guano are used. It is stated that an immense reserve 
of potash exists in Italy in the different natural resources, ol which the mineral leucite 
is considered to be an important source. H G 

Danish experiments with different nitrogenous fertilizers in the years 1P14- 
1918. Jacobsen. Deul. Landw. Presse 47, 95-6, 121-22, 130-3 HI 920); Expt. 
Sic. Record 44, 128.— Comparative tests of Chilean, Norwegian, and NH 4 nitrates, 
(NH^jSOi, and lime N from German, Swedish, and Norwegian sources are reported 
barley, oats, orchard grass, heets and potatoes being used as crops. In addition, mists, of 
Chilean nitrate with (NH^bSO* and with lime N were also tested. In the 4 years 276 
tests were conducted. Chilean and Norwegian nitrates gave the best results, especially 
with barley and oats, the results being about equal. NH<XO, was second in effective- 
ness, followed closely in their order by the (XH 4 ) 2 S0 4 and lime N. The effectiveness 
of the different fertilizers varied with the kind of soil and its reaction. The residual 
effect of all the fertilizers was generally small. The fertilizers exerted a slightly de- 
pressing influence on the dry-matter content of beets, which was less for lime N than 
for Chilean nitrate. The dry-matter content of potatoes was more depressed by lime 
N than by Chilean nitrate, however. NH 4 XO s gave better results when broadcast in 
early spring before planting than at the time of planting. The opposite was true with 
Chilean nitrate. The mixts. of Chilean nitrate with (NH 4 ) ; S0 4 and with lime N gave 
results equal to the av. of those given by the individual fertilizers in each mixt. H. G. 

Teats of organic and pepto-humic fertilizers. J. Auroussbau. Tech. Engrais 
1, No. 1, 9-11(1920); Expt. Sta. Record 44, 420 — Comparative tests of a so-called 
pepto-humic fertilizer, consisting of a combination of a peptonized fertilizer of animal 
origin and a humus fertilizer with a peat base, with complete mineral fertilizers and 
complete fertilizers with an org. base are reported. It was found that on fertile soil 
this fertilizer gave better results than the other fertilizers with beets, carrots, potatoes, 
beans, oats, and prairie hay. It is said to contain 6 r c of N, 6% of phosphoric acid, 
and 4% of potash. The superior activity of this fertilizer is attributed to the active 
components of its so-called black matter or colloid content. H. G. 

Humogen experiments. S. N. SiL. Bihar Orissa -4?r. Dcpi, Expt. Farms Set. Sects. 
Repts. 1919, 19; Expt. Sta. Record 44, 128— Expts. with humogen on maize to det. 
its fertilizing action in comparison with that of such readily available org. fertilizers 
as cattle manure and green manure showed that in a 1-year trial the humogen had very 
-little effect in increasing crop production. H. G. 

The fertilizing action of Peruvian bark residue. 0. Nolte. Dent. Landw. 
Presse 47, 262(1920); Expt. Sta. Record 44, 25— Pot and field expts. with 
mustard on tight sandy soil to test the value of Peruvian bark residue as a source of N 
showed that this residue gave no evidence of having any fertilizing value. H. G. 

Investigation on the action of guanol. D. Meyer and K. Sch£otEr. Blatter 
ZuckerrUb. 27, 90-6(1920); Expt. Sta. Record 44, 25.— In a study of the fertilizing 
action of guanol, pot expts. with mustard on sandy loam soil, and field expts. 
with potatoes on loamy sand soil and with sugar beets on heavy loam soil are reported. 
In the pot expts. with mu^ard better results were obtained when guanol was used with 
than without stable manure. In the former case the action was relatively small, being 
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only about 68.2% of that of NH 4 NOJ. The potato crop was increased somewhat in 
the field expts., but there was very little favorable action of the guanol evident on sugar 
beets. Further expts. are deemed necessary. H. G. 

Determination of cyanamide and dicyandiamide in calcium cyanamide. Mar- 
quByrol, P. Loribttb, and L. Dbsvergnes. Ann . chim. anal. [2] 2, 164-7(1920); 
Expt. Sta. Record 43, 804. — The authors present evidence, both from the literature 
and from lab. investigation of different methods, indicating that the original methods 
of Caro for detg. cyanamide and dicyandiamide in CaCN* (C. A. 6 , 13l) are more ac- 
curate than later modifications of other authors. In particular, volumetric methods, 
such as that of Kappen(C. A . 3, 2483), based upon the detn. of the Ag in Ag cyanamide 
and dicyandiamide are considered to be inexact. H. G. 

Experiments with sodium chloride and potassium salts. H. R. Christensen 
Tidskr. Planteavt 2(5, No. 5, 737-823(1920); Expt. Sta. Record 43, 630; cf. C. A. 15, 
1959. — The results of the works of others bearing on the subject are briefly reviewed, 
and expts. conducted at the. Danish state expt. stations on the fertilizing influence of 
NaCl and K salts on such root crops as mangolds, swedes, and potatoes, are reported. 
The results indicate that under certain conditions NaCl has a very stimulating effect 
on the production of dry matter in crops, but this was evident only in the case of man- 
golds for Danish crops. Raw Stassfurt salts, kainite for instance, consistently replaced 
NaCl in this respect. It is concluded that the more extensive use of low-grade potash 
salts is justified and also the use of NaCl. It is the opinion that the use of these salts. 
NaCl in particular, tends to offset the injurious effect of summer droughts on the growth 
of mangolds. NaCl as a rule had no effect on swedes, and there was no difference be- 
tween the results obtained with high- and low-grade potash fertilizers. High-grade 
potash salts were preferable for potatoes, however. Kainite and NaCl often had a 
directly negative influence upon potatoes, as indicated by small production and low 
quality. H. G 

Ammonium nitrate. L. Malpeaux. Vie agr. el rural e 9, No. 17, 294-6(1020); 
Expt. Sta. Record 43, 427. — M. briefly reviews the results of work by himself and 
others on the use of NH 4 NO 1 as a fertilizer, and draws conclusions as to its practical 
use. His experience demonstrated that the nitric N of NH«NOj is as effective as that 
of NaNOj, and its ammoniacal N T is as effective as that of (NH<);SO«. With certain 
crops, such as beets, it was found that the use of NH«NOj gave results similar to tlmse 
obtained when using a mixt. of NaNOi and (NH«).SO«. NlhNOj had a regular ami 
sufficiently prolonged action on crops, and possessed the advantage of introducing no 
Na into the soil. It is noted that the proper use of NH«NOa varies with the crop and 
the soil. 

Ammonium sulfate nitrate, a new German nitrogenous fertilizer. Blatter /.ink- 
er rub. 27, 82 83(1920); Expt. Sta. Record 44, 216 — NH* sulfate nitrate contains 27' , 
of N, 19% as NH,, and about 8% as nitrate. »• 

The effects of nitrate of soda on soils. W. P. Kelley. C alt f Sta Rcpt. l°l g * 
14; Expt. Sta. Record 42, 814.— After NaNOi was used annually for a period of It 
years on citrus trees the trees became wholly unprofitable and showed the most cxtienio 
symptoms of mottle-leaf. Soil studies showed that at first Ca was set free by N.iXO% 
producing beneficial effects. In course of time the available Ca became reduced to a 
low point, and further applications of NaNOi brought about excessive concns of sol. 
Na in the soil soln. Concurrently, the soil became greatly deflocculated and impervious. 

H. G. 

Action of lime on acid humiferoua soil. S. OdAn. Medd. Stal. SkogsjdrsokwnsL 
1916-17, No. 13~M.pt. 2, 12*7 1301; Intern, Inst. Air. {Rome), Intern. Rev. Sri- a™ 
Pract. Agr . 10, No 4. 393-4U9I9;; Expt. Sta Record 43, 325 -Investigations con- 
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ducted in Sweden are reported from which it is believed that vegetation is not.injured 
in soils by free humic acids but that the acid character of unlimed humiferous *soil is 
due to absorbed org. acids. The xerophytie growth of peat-bog plants is attributed 
to lack of O for the roots; accumulation of injurious excreta, such as oxalic and formic 
acids; and fixation of nutrient elements by humus and the consequent formation of 
mycorrhiza as a form of adaptation to the lack of nitrates. It is further pointed out 
that the different conditions found in unsubmerged peat bogs are modified by liming, 
as the formation of Ca humate not only neutralizes the acid toxic suhstances but also 
sets free the fertilizing elements absorbed. On the other hand it is stated that Ca hu- 
mates oxidize more easily than the corresponding humic acids. Liming on these soils 
had no influence on the water supply of plants. H. G. 

The question of lime fertilization. P. LiEchti and E. Truninger. Lmdw . 
Jahrb, Schweiz 32, 573-88(1918); Zenlr. Agr. Chem. 40, 13-6(1920); Expt. 

Sta. Record 43, 325. — In a second contribution to the subject ( Landw . Jahrb. 
Schweit 30, 480-8(1916)), pot culture expts. with oats, red clover, and carrots 
on acid soil deficient in lime are reported, to det. the influence of the fineness and amt. 
of lime. CaCO, of 5 different degrees of fineness was used, having gTain sizes of from 
less than 0-11 to 2 mm., and was added in amts, varying from 1000 to 8000 kg. per 
hectare (890 to 7,120 lbs. per acre). It was found that degree of fineness and amt. of 
application of lime had only a slight influence in the case of oats. The coarse-grained 
lime in relatively large additions had a favorable influence on red clover and carrots, 
while the fine-grained lime had an injurious effect, especially on carrots. The depress- 
ing influence of fine-grained lime on the action of bone meal ILPO, decreased as the 
lime grains increased in size. Lime of 3 mm. size had no depressing influence. The 
influence of lime on the action of superphosphate P,Os was detd. more* by the physiol, 
behavior of the test crop than by the degree of fineness of the lime. Fine- and coarse- 
grained lime had about the same favorable influence on the nitrification of (NHi)rSCL. 


Inoculation of legumes with nitragin. Anon. Rev. Assoc. Rural Uruguay 48, 
No. 12, 781-4(1919); Expt. Sta. Record 43, 217.— This report summarizes the works 
of others bearing on the subject and deals with experience which indicates that nitragin 
is not applicable to all soils, especially those in poor tilth and those rich in N. It is 
concluded that the proper soil conditions undc-r which nitragin may be effectively used 
are poverty in N, sufficiency of other fertility constituents, and moisture, and the 
soil neither add nor excessively alk. 1 1 ' 


Nitrogen bacteria fertilizers. Noete. Z. Landw. Rammer Braunschweig. 
88, 437-8(1919); Expl. Sta. Record 43, 221. — Lab. tests of three so-called N 
bacteria fertilizers, using a nutritive salt soln., are reported. It was found that two of 
the fertilizers contained free living N organisms which, however, were able to fix only 
small quantities of N under 'favorable conditions. A cropping espt. with oats and 
mustard on sand soil using the bacteria fertilizers with and without (NIi.LSO, showed 
no marked action on the part of the bacteria fertilizers to indicate their value as sources 

of N. "• G ' 

Relative efficiency of different carriers of nitrogenous materials. C. B. U iu.iams_ 
N: Carolina Sta. Rept. 1919, 26-7; Expt. Sta. Record 43, 427 .-The :av results of 
field expts. by the station are said to show that with regard to relative ,rti l/.ui,. va . 
the different common nitrogenous fertilizers stand in the following ori cr. ai i, 
(NH,),SO<, CaCNt, dried Mood, and cottonseed meal for cotton; and NaNUn l- , c 
SO,, CaCNi, cottonseed meal, and dried Mood for coni. * 

Sulfur in plant* and aoiis. A. M. Peter. Kentucky Sta. Kept. l«». «■ ’ • 

Expl. Sla. Record 43, 324-5.— Expts. on the composting of S with soil, p -P 
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rock, and manure, using soil from the station farm, showed that nearly three-fourths 
of the phosphate added or already present in the soil was finally rendered sol. in NH 4 
citrate soln., although the action was slow in beginning and did not progress properly 
until after the addition of sulfofying organisms. These expts. are considered to indicate 
the practicability of this method for producing acid phosphate on the farm. Lab. expts. 
with 8 Kentucky soils of different types showed that S added at the rate of 600 parts 
to the million of soil was nearly all converted into sulfate in a month. There was little 
difference in the sulfofying power of the several soils, none of them exceeding the station 
farm soil in this property. H. G. 

Soils. C. S. Taylor. Bihar Orissa Agr. Dept., Expt. Farms Set. Sects. Repts. 

1-3; Expt. Sta. Record 44, 128-9. — Expts. on the effect of phosphatic fertilizers 
with and without green manure on poor rice soils showed that the phosphates by them* 
selves had no influence on the ultimate crop, while the more active phosphates in com- 
bination with green manure had a marked effect on the crop when applied at the right 
time. It was found to be essential in such poor soil to manure with phosphoric acid 
before sowing the green manure. Apatite bad no effect greater than the assumed limits 
of exptl. error. H. G. 

The value of raw phosphate in agriculture. W. V. KnlEriru Deut. Land:c 
Presse 47, 345-6(1920); Expt. Sta. Record 43,817. — K. reviews a number of expts. 
on the fertilizing value of raw rock phosphate on different soils with different crop*. 
It was found that phosphorite meal showed practically no fertilizing action on lowland 
moor soil rich in basic matter, except in cases where free sulfates existed which acted 
on the phosphorite. It is concluded that raw phosphate can be used to advantage nnlv 
on upland moor soils, and then only after it lias been composted with sulfates and peal 
litter or smelted with lime, sand, and soda. H. 

I. The relative availability of acid phosphate and the native soil phosphates in 
the presence of pulverized limestone. II. Future of the agricultural lime industry. 
J. L. Burgess. N. C. Dept. Agr. Bull. 41, No. 3, 24(1920); Expt. Sta. Record , 20-7. 
In Part I of this bulletin a review and summary of a number of works by others on the 
availability of acid and native phosphate in the presence of lime arc given, from which 
the conclusion is drawn that while acid phosphate reverts to insol. forms in the soil, 
those forms to which it reverts in the presence of lime are relatively less insol. and more 
available than those to which it reverts in the presence of Fe and Al cotnpds. It is 
therefore recommended that pulverized limestone be mixed with acid phosphate to pre- 
vent the formation of insol. phosphates of I'e and Al in the soil. Part II is an uddicss 
on the future of the agricultural lime industry. 11 (». 

Phosphoric acid utilization, with special reference to conditions in Bavaria. H. 
Fischer. Landw. Jahrb. Bayern 9, 161-9(1919); Expt. Sta. Record 43, (129-39.-- 
F. reviews a number of studies by himself and others on the ways in which IhO, is placed 
in available condition in soils, particularly those of Bavaria. He takes up especially 
the unlocking of soil phosphates by soil acids, chcm. action and mass action of sod amend- 
ments, and heat and soil bacteria. With reference to the action of 9oil amendments 
it is believed that liming has a favorable effect upon the soly. of soil phosphates owing 
to its pptg. action on solns. of Fe salts. This is thought to explain the relatively 1 uye 
amts, of available P in certain of the Bavarian soils which arc rich in lime. It is also 
concluded that’the action of heat and soil bacteria on the production of CO? in soils l^s 
a marked effect upon the availability of soil phosphates, and the use of org. matter as 
an aid in this action is therefore recommended. 

Phosphatic slags. J Vandorhabl. J. Soc. Noli. Agr. Belg 2, 92-3 I'*-" - 
Expt. Sta. Record 43, 127.*— Analyses of different phosphatic slags are reports 
and briefly discussed, to show that, aside from the basic Ca phosphate, phosphide 
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slags contain not only elements such as P, Ca, and Si, which are normally necessary in 
the construction of plant tissues, but also diastatie elements such as Mn and Sin sol. 
form. h .q 

Hew guano deposits in the Island of Sardinia. A. de Dominicis. Ann. scuola 
agr. Portici 15, 12(1919) ; Bull. Agr. Intelligence 11, 296.— Altara discovered 6 caves contg . 
important deposits of bat guano in the districts of Dorgoli, Oliena and Orosei. D. 
states that the chem. nature of this guano is of the two types, the nitrogenous, and the 
phosphatic guano, and that though it contains much foreign matter it is a rich fertilizer 
that can be readily utilized. The following are analytical results (17 samples) showing 
max. and minimum percentages Water and volatile substances at 1 10 0.20 to 25.38; 
org. matter 5.55 to 46.27; mineral substances 30.23 to 75.87; total N 44 to 7.14; nitric 
N 12 to 3.91; uric N 17 to 4.45. The av. percentages are resp.: 15.09, 26,12, 58.77, 
2.86, 1.27, and 1.56%. H G 

The role and use of magnesium in fertilizers. J. Lefevre. Vie agr. et rurale 
10, No. 6, 105-7(1920); Ex pi. Sla. Record 42, 723. — A review of the results of different 
expts. on the value of Mg as an element in fertilizers is given. Analyses of different 
crops are given showing an appreciable percentage of Mg. It is the opinion that the 
use of Mg in the form of dolomite is advisable, particularly ior viticulture. H. G. 

Magnesia and the fertilizing of vines. J. Lefevre. Rev. vit. 51, 394-8 
(1919) ; Expt. Sla. Record 42, 737. — A brief summary is given of the knowledge relative 
to the use of Mg as a fertilizer, with special reference to its use for grapes. Special 
attention is called to the combination of Mg and Ca oxides which is manufactured by 
several factories in France and sold under the name of dolomagnesium. When the Mg 
is administered in this form, either alone or in combination with other fertilizers, it has 
none of the toxic effects of Mg sulfate and chloride. In addition to its value as a direct 
nutrient and in amending acid soils it has also an antichloritic action. A number of 
expts. conducted under varying conditions indicate that a normal dose of dolomagnesium 
is from 500 to 1,000 kg. per hectare; 2,000 kg. per hectare ( 1 ,780 lbs. per acre) can 
be used without injury in making ait initial application. Dolomagnesium can be mixed 
with other fertilizers except nitrogenous fertilizers. H. G. 

How to convert sugar-cane megass into a profitable fertilizer. K. Adinarayana 
Rao. J. Madras Agr. Students' l.'nion 8, No. 7, 184-9(i920); Ex pi. Sla. Record 44, 
513.— Preliminary expts. on the bacterization of sugar-cane megass for the production of 
an available nitrogenous fertilizer arc briefly reported. Samples of the materials were 
dried and inoculated with .1 zolob-ulcr . Kodicicola, and Clostridium. It was found that 
the material contained from 1.2 to 1.4% of X after being acted upon by the N-fixing 
organisms for two months. The dceompn. of cellulose was more pronounced where 
pttre cultures of cellulose-decomposing organisms were introduced. The expt. is being 
continued. 

Investigations on the conservation of liquid manure by the addition of different 
materials. O. Lkwmermann and If. Wiessmaxx. Latultv. Jahrb. 52, 297-341 
(1918); Expt. Sla. Record 42, 721. -Investigations are reported on the conservation 
of liquid manure by the addition of different materials, especially brown coal, peat, 
HjSO,, NaHSOr, superphosphate, kainite. gypsum, and formalin, the brown coal 
used was able to combine with 5.122% of XH,. The coinpd. formed was very' stable 
at ordinary temps., but released a part of the NIL at 100'. The addition of from 50 
t«60% of air-dry brown coal contg. 80% dry matter was sufficient to preserve perfectly 
the liquid manure used. Fertilizer expts. with liquid manure conserved with brown 
coal gave good results, and the N in the so-treated liquid manure was more active than 
an equal amt. of N in the form of (Nli.VSO, The addition of 20% of peat to liquid 
manure resulted in a loss of 51.03% of the N after 62 days, in spite of the fact that the 
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peat possessed the power to form a very stable chem. compd. with NH*. The addition 
of from 1 .5 to 2% of HjSO* of 66° B. protected liquid manure from N losses. The 
addition of 7% NaHSO« of an acidity equiv. to 0.3501 g. of HjSChperg. of the substance 
was sufficient to conserve the liquid manure used. The N loss after 62 days, by the 
addition of 10% superphosphate, was 27.48%. The use of kainite did not conserve 
liquid manure. An addition of 15% resulted in a loss of 70.18% of the N within 62 
days. Gypsum gave somewhat better results than kainite, although by an equal addi- 
tion the N loss was 63.86% within 62 days. The addition. of 0.25% of formalin to fresh 
urine depressed fermentation of the urea. An addition of 6% formalin to liquid manure 
was equally effective and the N loss after 62 days was only 1 .7%. Expts. with numerous 
other materials showed that small quantities of ZnClj and CuSO< sufficed to prevent 
urea fermentation, while other salts, such as NaCl and Na sulfate, when used in the 
same quantities, were unable to do so. It was found that in studies on the conservation 
of liquid manure it is of the greatest importance to know the exact characteristics of 
the liquid manure used. H. G. 

Mechanical and chemical analyses of part of the agronomic station at La Jaille. 
C. T. Allder. Guadeloupe Rap. Sta. Agron. 1, 35-7(1918-19); Expt. Sta. Record 43, 
621. — Mechanical analyses of samples of soil from the station show a high percentage 
of fine sand, silt, and clay. On this basis the soils of the locality are classed as fine 
sandy clay. The subsoil is of the same mechanical compn. Chem. analyses show that 
these soils are poor in lime and other alk. materials, but contain no sol. free acids. The 
total contents of potash and HjPO« are not high, and the available content approaches 
the minimum permissible. There is a 3% content of org. matter, and the N content 
is also high. H. G. 

Analyses of soils of Eritrea. A. Cauda. Agr. Colon. (Italy) 14, 226-8 
(1920) ; Expt. Sta. Record 43, 721. — Analyses of samples of a number of different soils 
from Eritrea are reported and discussed, showing that the matter sol. in coned. HCl 
varies from a minimum of 97.51 to a max. of 104.76 g. per thousand of fine soil. CaO 
comprized from 0.76 to 23% of the sol. matter, potash from 1.58 to 7,93%, H,PO, from 
0.38 to 2.68%, and total X from 0.37 to 1.96%. It is concluded that the av. chem, 
compn. of these soils corresponds to good Italian field soils. H. G 

Variation of composition of adjacent soils. G. Vbr.net. Bull. Agr. Inst. Sri. 
Saigon ( Cochin , China) 2, 203-8(1920); Expt. Sta. Record 44, 213. — Analyses of 8 
samples of soil taken from within a radius of 100 meters in a rice field showed marked 
variations in physical and chem. properties, caused by the slope and close proximity to 
a stream. Similar variations in physical and chem. properties were also found in other 
soils growing different crops. H. G. 

The chemical and biological aspect of Bhata soil, of Chandkhurl experimental 
farm, Central Province. A. R. Podmanadha Aiysr. Agr. J. India 15, 644-9(1920).— 
The Bhata soil contains large amts, of coarse material which is partly the cause of 
their infertility and failure of sann-hemp. Chem. analyses show that the soil is low 
in P. Growth of legumes is improved by the addition of phosphate fertilizers. 
Ammonification and nitrification in the soil are good. J. J. Skinner 

The disinfection of soil and its partial sterilization. L. Majupsaux. Vie agr. 
ti ruraU 10, No. 6,94-7(1920); Expt. Sta. Record 42, 718 .— A review is given oU 
number of expta. by others on the partial sterilization of soils, with particular reference 
to the use of S compds. H. G. 

The care of the soil. H. E. P. Hodsoix. J. Roy. Hort. Soc. 45,. No. 1, 22-6 
(1919); Expt. Sta. Record 43, 209. — A brief review is given of the mechanical, chera , 
and biological properties of soils, together with information as to their proper roam* 
tenaoce. H- 
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Soil making. E. J. Russell. J. Roy. Ilorl. Soc. 44, 1-12(1919); Expt. Sta. 
Record 43, 209- — The origin, compn., and treatment of normal agricultural* soils are 
discussed, the general conclusion being drawn that the making of soil requires proper 
mineral matter, org. matter, and conditions suitable for the decompn. of the org. matter. 

H. G. 

The soil viewed as a permanent depository of moisture. I. R. Fontana. Unix'. 
Tucumdn, Ext. Agr. Bol. 19,1-2(1918 )\ Expt. Sta. Record 43,320. — This is a popular 
discussion of physical and chem. factors governing the moisture content of soils. H. G. 

Effect of initial moisture content on subsequent moisture movement in soil. G. 
Roberts. Kentucky Sta. Repts. 1918, Pt. 1, 28-0; Expt. Sta. Record 43, 320-1.— Exptl. 
work in progress, dealing with moisture movement in dry and wet sand and in soils of 
different initial moisture contents, has shown that with sand the movement is only from 
1 3 to 1 .7 times as great when wet as when dry, and that with soils there is very little 
greater movement in soil contg. a small amt. of initial free moisture than in soil pre- 
viously air dry. 


Experiments in the reclamation of alkali soil. F. B. Headley. U. S. Rept. 
Agr., Dept. Circ. 80, pp. 16-8(1920); Expt. Sta. Record 43, 420; cf. C. A. 14, 1177.— A 
series of 2-year rotations begun in 1917 on the N'cwlands (formerly the Truckee-Careon) 
Reclamation Project Expt. Farm near Fallon, Not. to study the effect of fertilizer in 
improving alkali soils have shown a gradual improvement, which is proceeding faster 
on soils receiving fertilizer in the rotation. Fspts. begun in 1914, the treatments in 
which included the application of gypsum, H ; SO„ fertilizer, tile subdrainage, and green 
manuring with clover, showed that the yields of the soils treated with gypsum and 
HiSO< have been decidedly greater each year than those from untreated plats, but not 
large enough to be profitable. H - a 

Reactions of experimental soils and the lime requirements of the soils of Mal- 
mohus Sweden. L. Forsbekg. Mahno. Lins. Hushill. Sallsk. Kvrtlsskr. 1919, 
458-63' Expt Sta. Record 43, 623 -Data on the reactions of representative 
sand and clay soils from the Province of Malm , has, detd. each successive year for 11 
years showed 45' c of the sand soils to be acid, l3 f ,- neutral, and 42, r alk. m reaction. 
Of the clay soils, 30FJ were acid, US'); neutral, and 57<~ c alk. These results are taken 
to indicate the advizability of testing all sand and clay soils for acidity, and the litmus 
test is recommended for this purpose. Marling of these soils, while successful, was 
found to be expensive, and the use or com. ground limestone is recommended^* - 

<1U “Thfvdu^7ute glacial drift from the Province of Bohns as liming material fo. 
peat soils poor in lime. H. von Feil.tzen and E. Nystrom. Svemka Mosskullutfar. 
Tidskr 34 115-24(1929); Expt. Sta. Record 43, 631 -Expts. are reported on peat 
Mils poor in lime growing red clover to compare ™rse and finely ground glacial 
drift with ground limestone as sources of lime. These per 

■ cquiv. to 1000, 200(1, and 400(1 kg. of CaO per hectare (890, <80, and f* 

acre). The finely ground glacial drift gave results comparable to Mho* by the 
ground limestone, and in some cases gave better results. c ” • b t 

much better results than the coarse drift, and m the smallest ap^eatos was bette^ 
than the largest applications of the coarse material. °™ p ® H Christen . 

of the glacial drill and of ground limestone in water satd. with CO, .made by - H- Cta 
•sen showed that the coarse drift materia, was slowly so . as compamd ° " d ™ 
and that the fine drift was in all eases equal m soly. to < the grouud h-nestone^ 
concluded that this glacial drift is equal to high-gra e im ^ g 

but that It must be finely ground. .. r R MilUR Mich. Sta. 

A comparative study of cropped and virgin sods. C. E. Millar. 
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Quart. Bull . 2, 195-6(1920) ; Expt,- Sta. Record 43 , 622. — An extension of expts. pre- 
viously reported (C. A. 13 , 2946) to include soils from many sections of Michigan 
confirms the conclusions of the previous report. Further studies to det. the nature of 
the material going into soln. showed a larger total residue for the virgin than for the 
depleted soils. A large part of this residue was volatile, and while all the exts. showed 
large quantities of org. matter there are considerable quantities of carbonates present 
in the exts. which would be decomposed on ignition. More Ca was extd. from virgin 
than from cropped soils. These expts. are being continued. H. G. 

The mixing of mineral soils and moor soils. G. Ritter. Fiihling's Landw. 
Zlg. 67 , No. 1-2, 16-31(1918); Expt. Sta. Record 42 , 622. — Vegetation expts. and 
studies are reported of nitrification and N fixation in mixts. of loamy sand soils and 
moor soils. The purpose is to show the advantages to either soil of such a mixt. with 
reference to physical and chera. condition. It was found that the addition of virgin 
moor soil or peat Utter to a light mineral soil increased the nitrate content, also the nitrate 
content of an upland moor soil was increased following an intermixture of lime and good 
mineral soil. It is concluded that the physical, cheru., and biol. properties of an upland 
moor soil or a light mineral soil can be improved by mixing these two soil types. H. G. 

Smoke injury in soils. W. Leiningen-Westrrburg. Centr. Gesam. Forslw. 
46 , No. 5-6, 129-44(1920); Expt. Sta. Award 44 , 509.— A number of expts. on the 
injurious action of industrial smoke and dust on vegetation are reported. These led 
to the conclusion that such injury is not simply a chem. or botanical problem, but that 
the effect of these materials on soils is of considerable indirect importance and should 
always be taken into account in such studies. H. G. 

Soils. M. J. Funchbss. Alabama Agr. Expt. Sta. Rept. 1919 , 19; Expt. Sta. Record 
42 , 815-6; cf. C. A. 14 , 443— Further studies at the station on the toxicity of sol. 
Mn in acid soils {C. A. 12 , 2222) showed that Mn may be regarded as a very good in- 
dicator of an acid condition, but that of itself it is not likely to produce harmful effects 
unless present in very large amts. The toxicity of certain soil exts was apparently 
due more to the acidity of the soln., or to the combined effect of acid and Al, than to 
the Mn, which was frequently found. The results obtained by means of seedling cul- 
tures in soil exts. indicated that MgCO* may lower the acidity of such exts. and thus 
render the solns. better mediums for growth. Kfforts to det. whether salts of Al were 
toxic, more because of the acidity of such salts than because of the direct effect of the 
Al, gave disappointing results, since the Al could not be kept in soln. when the acidity 
was destroyed. Certain plants, like velvet beans and peanut9, appeared to be imuc 
able to throw the Al out of soln. by neutralizing the acid than other plants, such as 
clover or Melilotus seedlings. In recent work several soils from north Alabama gave 
very acid exts. after incubation with dried blood. It was shown that each of these 
soils from which very’ acid exts. were obtained supported nitrification of dried blood, 
and that sol. Mn was present in large quantities in most cases. This work is to be 
continued. H. G. 

The chemical composition of Bordeaux mixture. A. W6ber. Z. Pjlanzenkranh. 
29 , No. 3 — 4 , 94-104(19191; Expt. Sta. Record 43 , 444 — This deals with what is known 
or thought regarding the acid, the neutral, and the alk. phase of Bordeaux mixt. The 
last named is regarded as the most durable and reliable as a fungicide for use on foliage. . 

H G. 

Preliminary report on chemical weed control in coniferous nurseries. P. C. Kit 
chin. J. Forestry 18 , 157-9(1920); Expt. Sta. Record 43 , 42 . — A brief summary 
of results thus far secured in several National Forest nurseries, including tabular data 
on work done by K. C. Rogers at the Sa venae nursery, Haugan, Mont. Although tin- 
work at Savenac was done primarily with the view of controlling damping-off fungi 
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through the use of chemicals, records were also kept of weed growth on the various 
plots during 1917. The results obtained indicate that Zn and Cu salts may be efficient 
in destroying weeds shortly after germination, at least in the type of soil used. ‘ Expts. 
have been continued at Savenac with different strength solns. of CuS0 4 , ZnS0 4 , and 

ZflCb. . H - G - 

Field experiments on the chemotropic responses of insects. A. D. Imms and 
M. A. Husain. Ann. appl. biol. 6, 269-92(1920); Expt. Sta. Record 43, 553-4. — The 
most noteworthy features of the expts. here reported have been summarized as 
follows: The experiments were conducted during July and August, 1918, and for the 
most part during wet and apparently unfavorable climatic conditions. The insects 
attracted consisted almost exclusively of Diptera. With the exception of one or two 
examples of Vespa vulgaris, no Hymcnoptera responded. Rynchota, Coleoptera, and 
Neuroptera (sen. lat.) were unrepresented. A small number of Noctuid Lepidoptera 
entered the traps, but for the purpose of conducting expts. with such relatively large 
insects as many Lepidoptera it would be necessary to alter slightly the construction of 
the traps used in order to allow of greater facilities for ingress. Beer, cane molasses, 
and mists, of these two substances arc powerful chemotropic agents for various Diptera. 
EtOH, in various concns., exhibited little or no chemotropic properties, but with the 
addition of small amts, of butyric, valerianic, or acetic acids it exercized a powerful 
stimulus. Aq. solns. of the above acids were not attractive, the respective esters prob- 
ably being the attractive agents in each case. The remaining substances utilized in 
these expts. were found to exhibit little or no positive chemotropic properties. H. G. 


Report of committee on agricultural progress of the Louisiana Sugar Planters 
Assoc. (GouauX, et al.) 28. A dry method of preparing lead arsenate (Brown, el 
al.) 18. The biochemistry of tobacco. II. Tobacco seeds (Paris) 11D. Peat m 
1919 (CoTTRBU.) 21. The Przibylla tartrate method for potassium (BorschEJ 7. 


FeilitzBN, H. von: What Significance has Peat Litter for a Better Conservation 
of Natural Fertilizers, especially in view of the Prevailing High Prices of Artificial Ferti- 
lizers? Orebro, (Sweden): Orebro New Printing Co. 2(1 pp. For review see Expt. 
Sta. Record 43 , 423 ( 1920) . 
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Alcohol and the Chemical industries. J. M. Doran Internal Revenue, V, ashmg- 
ton J. Ini. Eng. Chem. 13, 564-5(1921). -An address, historical and critical, dealing 
with the denaturing problem. Hope is ^tossed for the mam, o ' * 
naturant which shall be non-poisonous, leave the ale, useful th . P. . . 
drink, and above all be inactive for use in chcm. industry. mMu f lc tu- 

Indus trial alcohol and its relation to prohibition enforcement from the ««*«» 
rers- standpoint. M. C. WhiTakv.r. J Ini. En t . Ucnn 

Present outlook <01 Industry deohd. ££ ^ Produclion in the 

The production of industrial ale. m 191h "a. 1 . product and the 

U. S. is principally from blackstrap molasses. Thu cheapo .. .. us hy . 

ease with which it is utilized makes it the most economic,! pr ‘ nufflber o( uses D f 
products of fermentation are now used for commercial purpose . ^ Chr1 » tmas 

ale. which have been developed recently arc describe! . ns Louisiana 

Production of industrial alcohol on sugaresate, £ molasses , 

Planter «6, 221 ( 1921 ).— Five gal. molasses, yielding 0.4 gal. . 1 . 
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is available for every ton of cane ground. A sugar house grinding 2000 tons daily could 
operate a'distillery of 2000 gal. capacity the entire year. The ale. value of molasses 
is 12.5 cents per gal. The fertilizer value of the unfermented residue is about 4 cents 
per gallon of molasses. C. H. Christman 

The manufacture of potash salts as by-products in sugar-cane distilleries. Maur- 
ice Bird. Louisiana Planter 65, 237(1921). — The refuse liquor from fermented molasses, 
after distn. of the ale., is evapd. in troughs by means of flue gases. The residue is 
charred and KC1 and KjSO« are extd. A moderate sugar crop removes 80 lb. potash 
per acre. C. H. Christman 

Value of Halphen’s rule for Italian wines. F. Scurti and E. Roeando. Giom. 
chim. ind. applicata 2, 330(1920). — As a result of their expts., the authors drew the 
following conclusions: Halphen’s rule for the detn. of watering of wines, applied 
according to criteria set down by Posetto and Issoglio, to wines from many Italian regions, 
gave uncertain and fallacious results. Genuine wines with a ratio less than ealed. by 
an amt. exceeding — 0.120, were found in the most important wine centers. Wines high 
in acidity can tolerate addition of H*0 up to 25% and still give a good value for the 
ratio acidity : ale., and still be apparently genuine. Robert S. PosmonTirr 

Fluorine in Italian wines. C. E. Zay. Giom. chim. ind. applicata 2* 397(1920) 

1., analyzing a large number of wines for F by the Treadwell method, found only un- 
analysable traces. To decide if wines could take up F from soils containing it in large 
amts., Z cultivated vines for 2 vrs., watering them daily with 200 cc. of alk. fluoride 
solns. of from 1% to 0.25% and less. In the wines obtained from the grapes of these 
plants, no F, except in extremely small amts., was found. I fence Z. concluded that 
com. wines containing F in appreciable amts, must be looked upon as having been 
sophisticated with this element. Robert S. Posmontier 

Behavior of artificial coloring materials added to wine. F. Scurti and E. Ruata 
Giom. chim. ind. applicata 2, 329(1920). — This investigation was undertaken to find 
out how much account must be taken of the observed facts that artificial coloring sub- 
stances in wine tend to disappear in certain cases with lapse of time. The authors 
drew the following conclusions from their work: (l) The disappearance of coloring 
materials in wines depends principally upon the content of the wine itself in protein 
substances and in pathogenic organisms. (2) Tannin substances exert also on appre- 
ciable action, since artificial coloring substances tend to disappear from red wines sooner 
than from white wines. (3) Artificial coloring substances tend to disappear more rap- 
idly in musts than in wines, more rapidly in incompletely fermented wines than in dry 
wines, in altered than in whole wines. (4) Organized agents differ from org. ageuts in 
their greater field of action. While protein substances and tannins* or tanning materials 
are capable of driving out coloring substances of acid nature only, disease germs may 
deprive a wine of added artificial colors, whatever l>e the nature of these substances, 
(o) Hence it is evident that if an artificially colored wane subjected to analysis becomes 
altered as a consequence of disease, the absence of coloring substance verified later does 
not furnish indication for invalidating the analysis previously made. (6) If the wine 
remains whole and a second loss of substance is discovered, 2 cases may be distinguished : 
{a) If the artificial coloring substance was of acid nature: in this case the second analysis, 
especially if made much later, has very little value, because the artificial coloring sub- 
stance might have combined with albuminoid and tannin substances of the wine, and 
become unrecognizable analytically. (5) If the artificial coloring substance was of 
basic nature: in this case the finding of loss of coloring substance is of full va(ue, because 
basic coloring substances remain practically unaltered in whole wines. R. S. P 
Cyanided wine and the iron casse. Ph Maevszin. A nn . ckim. anal . chim. app- 
154-5(1921).— M. in examg an Algeran wine found free HCN by the picric acid test 
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and believed it due to the use of an excessive amount of ferro- and ferricyanides in the 
removal of the casse due to iron. HCN may come from the reaction of the exefess cyanide 
with the H*SC>4 owing to sulfuring or with the tartaric add of the wine Also in Ann 
fals. 14, 152-3(1921). H. A. Uepper ‘ 

The determination of iron in wine. 1. Mathieu. a nn. chim. ami. chim. appl. 3, 
106(1921).— Malvezin and Rivalland (C. A. 15, 1674) have been unable to obtain 
satisfactory results with Mathieu's KCNS test but this is perhaps due to unfavorable 
visual conditions. M. has, in fact, obtained better results than he claimed. Recently 
the method (C. A. 14, 3033) has been modified slightly by using 10% H 2 SO< to dissolve 
the Fe in the ash rather than 25% HC1 so that the liquid can be boiled without fear 
of losing acid. Also in Ann. fals. 14, 203-4(1921). W. T. H. 

Cider-making experiments for the season 1918-19. Otto Grove. Univ. Bristol. 
Ann. Kept. Agr. and Horl. Research Sla. 1919, 14-7.— Four mixed varieties, 2 single 
variety ciders and one perry were prepd. in a study to test means to increase the out- 
put of cider in seasons of scarcity based on soaking the pomace, adding the 2nd pressing 
to the 1st and fortifying with sugar. Fermentation was normal but slower and products 
while palatable were not of as good quality as av. pure fruit juices. H. A. Uepper 
Some experiments on ropiness in cider. Otto Grove. Univ. Bristol. Ann. 
Rept. Agr. and Horl. Research Sta. 1919, 18-9.— Eight eiders were inoculated with 2 
drops of pure culture of bacillus previously found as the cause of ropiness in cider 
(C. 14, 2039). Neither expt. nor control samples developed rope in one year but all 

except one expt. and 2 controls developed it at end of this period. H. A. I,epper 
The relation between the rate of fermentation and the content of nitrogenous 
matter in apple juice. Orro Grove. Univ. Bristol. Ann. Rept. Agr. and Horl. 
Research Sta. 1919, 20-2. — The juices of six varieties of apples were sterilized in Erlen- 
meryer flasks, inoculated with pure yeast, and closed with H 2 SO 4 trap. The rate of 
fermentation was followed by weighing and when finished, verified by cessation of yeast 
growth detd. microscopically, sugars, N, and sp. gr. were detd. Rapid complete fer- 
mentation of four juices left only traces of sugar and 0.0135-0.0221% N while the other 
two showed 6.3 and 1.04% sugar an(1 0.0033 and 0.0094% N. If some nitrogenous 
yeast food ((NH<)tSO<, yeast ext.) is added to juices deficient in N, fermentation will 
proceed rapidly until dry. No satisfactory method to check fermentation by depriving 
the juice of N without otherwise changing its chem. compn. is available. H. A. LEpper 
The influence of vinegar eels on the composition of vinegar. N. Passerine 
Bol. Soc. ltd. Studio Aliment. 2, No. 1-2, 1-5(1920); Expt. Sla. Record 44, 117. — 
Samples of vinegar of low initial acidity (2.S% ealed. as AcOH) were treated as follows: 
One sample was sterilized, three were sterilized and then inoculated with vinegar eels, 
two were simply filtered, and one was inoculated with the eels. All samples were stored 
under like conditions for 11 months and then analyzed for acidity, dry ext., and ash. 
The original acidity was maintained in the sterilized samples, was decidedly decreased 
in the filtered samples conig. no vinegar eels, and was increased in all samples contg. 
the eels. Observations during the period of storage had shown that in the tubes contg. 
vinegar eels a light film of the mother of vinegar persisted on the surface of the vinegar, 
while in those contg. no eels the film grew rapidly atid finally settled to the bottom of 
the tube. In explanation of these observations, P. concludes that the vinegar eels 
prevent too rapid growth and settling of the mother of vinegar and thus assist in the 
normal surface oxidation of the vinegar, while the submerged mother of vinegar bangs 
about the decompn. of the AcOH into COj and water. 


Natalite and the world's motor fuel position (Anon) 21. Sugar and alcohol from 

the agave (Dseaeond) 28. 
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Cello-Kresol. J. E. Brauer-Tuchorzb. Chem. Ztg. 45, 97(1921). — A new 
disinfectant, Cello-Kresol, is highly recommended for a wide variety of uses. It con- 
tains approx. 20% of cresols and a high % of hydrocarbons of high mol. wt. With 
H*0 it forms a milk-white permanent emulsion in all proportions. A 1% soin. will 
kill many of the common bacteria, such as the staphylococci, within 10 min., and solns. 
of similar concns. will disinfect stables, stalls, aviaries, henneries, and the like. A 
0.5-1 % soln. is an effective spray for fruit and garden culture. C. C. Davis 

Chemico-toxicological test for morphine. Domenico Ganassini. Boll. chim. 
farm. <50, 2-5(1921). — The DenigSs color reaction can be applied as a test for morphine 
in blood by using the following technic, Dil. 1 cc. blood with 40 cc. distd. HiO and add 
10 drops coned. HNOj. Filter off the brown ppt. of globulin and hematin. Treat the 
colorless filtrate with 1 cc. ammoniacal CuS0 4 (prepd. from 20 cc. coned. NH*OH and 
5 cc. 0.5%, CuSOi soln.) and 10 drops HjOi (perhydrol dild. with equal vol. HjO). If 
traces of morphine are present the liquid rapidly assumes a more or less intense rose 
color. The same procedure can be used in testing milk or urine, omitting the HNOj, 
but the reaction is less delicate. Oxymorphine and the alkaloids which accompany 
morphine do not give this reaction. Synthetic derivs. of morphine, such as dionine 
and peronine, do not give the test, while heroine, contrary to the statement of Denigcs, 
responds readily. It is probable that heroine (diacctyl morphine) contains a free phen- 
olic OH, one acetyl being attached to the alcoholic OH and the other to the phen- 
anthrene ring or to the side chain. Heroine is readily distinguished from morphine by 
the Goldman, Zernick, and Mauseau reactions. A. W. Dox 

Popular therapeutic empiricism in Rome. Anon. Boll. chim. farm. 60, 5(1021). — 
A list of popular remedies used in Rome up to the past century' for the treatment of 
various ailments. A. W. Dox 

Rhizome of Phragmites communis Trim, especially its sugar content. Th. Sara- 
UTschka. Arch. Pharm. 259, 102-10(1921). — The investigation was undertaken 
in refutation of certain extravagant claims made for this product by exploiting agencies 
during and since the war. Analysis of the powdered rhizome shows the following compn . 
HiO 5.3%, nitrogenous substances 5.2% (6.25 factor), fat 0.9%, N-frec extractives 
50.8%, crude fiber 32%, ash 5.8%. The quantity of sucrose based on inversion data 
was found to be 5.0S%. W. O. E. 

Pelargonium oil. Richard Knuth. Am. J . Pharm. 93, 376-87(1921); cf. C 
A. 15, 2334. — Chem. constitution of the oil with bibliography appended. 

W. G. Gabsslkr 

Studies in extraction. James F. Couch. Am J . Pharm. 93, 419— 2G( 1021V - 
Results of an inquiry' into the factors which govern the rate of extn. of Phytolacca, the 
generalizations which underlie it, and the conditions which obtain arc summarized as 
follows: The extn. of the root of Phytolacca proceeds regularly with diminishing velocity. 
The rate of extn. is proportional to the total ext. fc inversely proportional to the residua! 
extractive, the time, and an unknown factor or combination of factors. On account 
of these unknown factors a number characteristic of the extractibility of the drug can- 
not bt assigned it. It is probable that the unknown factors depend upon a change in 
the compn. of the ex*t. and a rise in the ale. content of the percolate. The first fifteen 
gallons of percolate contained 97% of the total matter extd. It is shown that the ale 
content of the percolate increases as the percolation proceeds. This has not’ hitherto 
been demonstrated. W. G. Gakssi,kr 

The assay of aconite. A. R. Dohmk Am. J . Pharm. 426-9(1921). - T> 
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reports results obtained during the past three years by the Scientific Section of the 
American Drug Manufacturers’ Association, which recommends that tho chemical 
assay be dropped for aconite and its prepns. and a physiological assay based upon aco- 
nitine crystallized U. S. P. be substituted in its place. W. G. GAESst.gR 

Podophyllum ash standards. E. L. Newcomb, C. H. Rogers, and C. W. Folk- 
STAP. Am. J. Pharm. 93, 429-32(1921). — There is considerable variation in the pro- 
portionate amount of roots and rhizomes; these parts are sometimes plump and some- 
times shriveled. Plump starchy roots and rhizomes contain a proportionately small 
amt. of CaCiO, and yield a low ash. Shriveled roots and rhizomes contain less starch, 
proportionately more CaC,0, and yield a high normal asli. Some commercial lots of 
the drug consist almost entirely of plump or bold roots and rhizomes. Others represent 
a mist., while still other lots consist chiefly of shriveled roots and rhizomes. An excess 
of inorganic foreign matter has no doubt been responsible for much of the difficulty 
with the ash standard. W. G. Gaessler 

Studies on licorice root and licorice extract. Percy A. Houseman. Am. J. 


Pharm. 93, 481-95(1921).—' the method of Linz for the detn. of glycyrrhizin in licorice 
ext is discussed. A method is given for the detn. of glycyrrhizin in licorice ext. Com- 
parative expts. have hecn made on various methods for sepg. part or all of the resins 
and bitter principles from licorice root, before proceeding to the detn. of glycyrrhizin. 

A method is given for the detn. of glycyrrhizin in licorice root, involving removal of 
resins with ether, followed by extn. of glycyrrhizin with 7oCc ale. The figures for gly- 
eyrrhizin in licorice root, published by other investigators and in books, are too low. 
The other constituents of licorice ext. am! root, which may be advantageously included 
in an analysis, are mentioned. ^ ■ G. Gaessler 

Some notes on the astringencies of red rose and pale rose. Josiah C. and Bertha 
L. DeG. Peacock. Am. J. Pharm. 93, 497-500(1921).-"The tannin of red rose” 
is present in pale rose as well, but in a very much less proportion, perhaps less than 1% 
of its wt. Except for the much smaller proportion of astringency and the relatively 
greater bitterness, the physical properties uf the infusions of the two roses were found 
to be very similar, while behavior toward reagents further demonstrated a similarity 
of ingredients. Isolation of a ervst. principle which seemed to develop under the in- 
fluence of mildew growth upon an unstrained infusion of red rose is reported. The expts. 
will be repeated to det. whether the crystals will develop in the mush >a mixt. of ether- 
exhausted red rose and water! without the appearance of mildew. W. G. Gaessler 
S our salt, a new synonym for tartaric acid or citric acid. Charles H LaWall. 
Am J Pharm 93, 496(1921).— Vpon investigation it was found that the produc 
sold by some firms, instead of consisting of tartaric acid or citric acid,was “ S “ P “ 
wholly or in great part, of alum crystals. ' 

Experiments with iodine-neol preparations. Dorms 7. letemar^ , < >_ , 

27-8(1920); £*p(. Slo. Rcrord 43, 6S3-4. A substitute (or I as a ism ec 
scribed consisting of a soln. of one part of free I and three parts of a compd^o 
ricinoleic acid. This mixt. is insol. in water, difficultly sol. m 
ether-ale., ether, CHCU. CS., and essential and fatty oils. Th ' J * cor . 

either as a powder, in a sterilized bolus with talc, as a me ure i | Q woull j s 

porated in a soap salve. D. has demonstrated the v alue o « . ent dressings, 

for which an open dressing is indicated. As an — 1 C under 
as in the case of hoof operations, the tincture is pr ^ a$ a 

is recommended as a mild caustic, and, diluted with one or w sldn disinfection 

infectant for infected wounds of all kinds. It is also ^ nM1 p. aI asitic 


before operations and in the treatment of skin diseases 


nature. 



2960 


Chemical Abstracts 


Vol. 15 


Essential oils and their substitutes. P. Mayer. Z . wiss. Mikros. 36, 219-56 
(1920) ; Physiol. Abstracts 6, 5. — A description is given of the properties of 19 ethereal oils 
and of their applications in microscopic technic, together with an account of substances 
which can be used as substitutes. The most difficult to replace is cedar-wood oil. 

H. G. 

A chemical study of Lythrium salicaria. J, R. Carracido and A. Madinaveita. 
AnaUs soc. cspaH. fis. quim. 19, 148-51(1921). — This plant is used in many countries 
as an unofficial remedy for diarrhea. It grows in damp saline places. Its ash contains 
twice as much sodium as potassium. The plant contains a reducing sugar, a glucoside, 
tannin, an unusual amt. of iron, and 0.026% of choline. L. E. Gilson 

The possibility of an essential oil and natural perfume industry in the Argentine 
Republic. Josfc Alaxraqui. Anales soc. quim. Argentina 7, 440-50(1919). — Actual 
expts. over a number of years have shown that all of the plants cultivated in Europe 
for the sake of their volatile oils will grow readily in some parts of Argentina and will 
give a yield of oil equal in quantity and quality to the European products. 

L. E. Gilson 

The necessity for accurate statement of the conditions for extracting senna by 
alcohol. E. Maurin. Bull. set. pharmacol. 28, 295-99(1921). — The results of these 
briefly reported expts. indicate that senna should be extd. with 95% ale. by maceration 
for 48 hrs. in the ratio of 1 : 4. F. S. Hammett 

Tests for oil of cade. R. HuerrE. Bull. set. pharmacol. 28, 299-303(1921).— 
H. demonstrates that certain so-called oils of cade fail to give either the Cu acetate test 
or the adequate return by fractional distn. between 150 and 300°, both of which tests 
are given by the genuine material obtained from incomplete combustion of the wood 
of Juniperus oxyuirus. F. S. Hammett 

The methods for testing cardiac drugs. Arnold Holsts. Z. exp. Path. Therap. 
22, 1-21(1921). — From a comparison of the action of drugs on the frog when injected 
into the lymph sac, the venous system, or to the isolated heart, it is concluded that the 
last method is most reliable. F. S. Hammett 

Progress in the field of ethereal oils and the chemistry of the terpenes in 1920. 
K. Bournot. Chtm.-Zlg. 45, 560-71, 5X6-7, 590-1(1921). K. H. 

The chemistry of neoarsphenamine and its relation to toxicity. George \V. 
Raiziss and M. Falkov. Dermatological Research Lab., Phila. J. Biol. Chem. 45, 
209-21(1921)- — Com. samples of neoarsphenamine from 3 different labs, were analyzed. 
A low As content is due to the presence of impurities such as uncornbincd Na formal- 
dehydesulfoxylate, NajSO« and NaCl. Loss on drying to const, wt. indicates MeOlI 
or HtO of crystn. The As : N ratio can be regarded as a comparatively good indicator 
of the purity of the compd. The amt. of combined sulfoxvlatc found is greater than 
that necessary for one amino group and less than the ealed. value for lioth amino group?, 
indicating that neoarsphenamine is a mist, of both the mono- and disubstitution prod- 
ucts; the formula for the latter is (XaOiSCHiNH(HO)C«HjAs)». Variation in the 
completeness of substitution in the amino groups probably accounts for the irregularity 
of the toxicity and therapeutic effect of the drug, A. P. LOTilROP 

Action of aspirin on urethan. E Comanducci. Rend, actad. set. Napoli 27, 
47-52(1921). — Mixts. of aspirin and urethan at ordinary temps, present neither chcm. 
nor physical incompatibilities, but when heated to fusion reaction takes place at about 
90-5°, giving salicylic urethan and AcOKt if the temp, does not rise above 130°, while 
at 180-2° COj and NH» are evolved, and at about 200° PhOH is formed, with a yellow 
substance, slightly sol. in HjO, EtOH, Et»0, CfHe and CHCU, and containing salicyl* 
amide and salicylonitrile. Another compd. containing N is formed, m. 227°, sob 
in HjO and EtOH, insol. in NajCOi, easily sol. in NaOH, and probably consisting 
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of carbonylsalicylamide, QH 4 OCO.NH, formed by loss of H,0 from salicylic 

urctban. M. R SCHMIDT 

Properties and analysis of benzyl benzoate. J. J. Hofman. Pham. Weekblad SS, 
430-4(1921). — The properties by which BzOCH.Ph is most readily characterized are: 
sapon. no., sp. gT„ m. p. (about 20° after congealing in a freezing mist.) and b. p. The 
b. p. at 1 atm. is above 360°, though given in the literature as 323-4°. The ester is 
volatile with steam. Odor and taste may sometimes aid in identification. It is com- 
pletely miscible with nearly all org. solvents and with peanut, olive and many other 
vegetable oils, and miscible with 2-3 vols. of liquid paraffin or castor oil. It is insol. 
in HiO and in glycerol, sol. in 3 pts. of MeOH. It gives clear solus, with aq. EtOH as 
follows: 1: 1 at 26°, 1: 1.5 at 21°, 1:2 at 18°, 1 : 2.5 at 16°. Indil. ale. (41 wt. % of EtOH) 
it gives clear solns. in the proportions: 1 : 10 at 59 °, 1 : 20 at 31 °,1 : 28 at 20 °, 1 : 33 at 15 °. 

It is not easily hydrolyzed nor oxidized. Coned. H.SO, (S0% or stronger) resinifies it. 
For patients to whom no ale. should he given it is best emulsified with licorice ext. Its 
trade names are "spasmodin," "peruscabin,” “peruol" (a 25% soln. in castor oil) and 
"peruol cream” (a 25% paste in potash soap cream). Julian F. Smith 

Mezereon ointment. W. F. Woutman. Amsterdam. Pham. Weekblad 58, 
496(1921). — A description of the prepn. of ointment from mezereon fgaroo) bark. The 
consumption of ale, amounts to about 5 kg. per kg. of ointment produced. 

Julian F. Smith 

Cubeb extract. W. F. Woutman. Amsterdam. Pham. Weekblad 58, 496-7 
(1921). — Old cubcbs sometimes yield as low as 16% of ext., instead of the usual 19.2- 
21.7%. This is probably due to partial resinification of the essentail oil. The phar- 
macopeia should specify a max. age for cubcbs to be used for making ext. 

Julian F. Smith 

Opium extract W. F. Woutman. Amsterdam. Pharm. Weekblad 58, 497-8 
(1921). — In prepg. opium ext., a considerable fraction of the water sometimes remains 
in tire press cake. This can be detected by weighing before the extn. and weighing the 
press cake. If the amt. retained is considerable another maceration with water is ad- 
viable. Jullan F. Smith 

Liquor carbonis detergens. WF. Woutman. Amsterdam. Pharm. Weekblad 58, 
498(1921). — Liquor carbonis detergens, made from coal tar and tincture of soap bark, 
can be more cheaply made with crude than with purified coal tar. The yield is some- 
what less, but the saving on the tar more than compensates. Julian F. Smith 
Purified oil of turpentine. W. F. Woutman. Amsterdam. Pharm. Weekblad 58, 
498-9(1921).— In refining turpentine by distg. with (5 parts of water in presence of 
Ca(OH),, it is permissible to distil oil 90% instead of 75% of the liquid. The product still 
conforms to the requirements of the Pharmacopoeia. The last l.V , , if collected separately, 
shows a slight yellow color and leaves a trace of residue when evapd. If rejected 
for this reason, it is still quite satisfactory for use in the further prepn. of refined tur- 
pentine, or for any purpose for which crude turpentine is used. Jllian F. Smith 
Active constituents of shepherd’s purse. H. W. van Irk. Pharm. II eekblad 58, 
553-6(1921). — According to Hager (Pharmazcutisches Praxis I, 60-1), Capsella bursa 
• Pastoris contains an unstable alkaloid, a glucosidic acid (bursaic acid ?) and all} l mus 
tard oil. Blanksma (C. A. 9, 16 13) showed that the last-named substance was in reality 
a compd. of the mercaptan type. Tests for alkaloids and glucosides were negative, 
tending tp indicate that bursaic acid is not plucosidic and that all 3 of H. s statements 
are erroneous. Other investigators are invited to carry the stud} faiLher. 

Julian F. 

Mistletoe, • plant which contains urson. E- 1- van ItaluE. Amsterdam. Pharm. 
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Weekblad 58, 824-5(1921). — Urson was obtained from 2 varieties of Viscum album 
(1 from apple trees, 1 from poplars) by extg. with ale., allowing the ext. to stand several 
weeks, taking up the ppt. in EhA evapg. and recrystallizing several times from EtOH. 
The substance gave all the urson tests described by Nooyen (Dissertation, Leyden 
1920) except that the m. p. was about 287° instead of 272-4°. The plant from apple 
trees yielded more urson than that from poplars. This is probably connected with the 
fact that the former variety bears berries while the latter does not. The berries may 
be expected to have a relatively high urson content. This point is to be studied during 
the bearing season. Julian F. Smith 

Solubility of drugs in glycerol. Holm. Pharm. Weekblad 58, 860-2(1921). — 
Existing data on soly. of drugs in glycerol are meager and conflicting, and never state 
the strength of glycerol used. Detns. at 20°, made both by dissolving the samples in 
the cold and by dissolving at 90% and cooling to 20° till eqttil. wds reached, gave re- 
sults which differ widely from those stated in the literature. Figures are given, in g. 
of substance sol. in 100 g. of solvent, for 86.5% and 98.5% glycerol, resp.; Pb(OAc)? 
129.3, 143.0; BzOH 1.18,2.0; H,BO» 13.79,24.80; salicylic acid 0.985, 1.63; Na biborate 
89.36, 111.15; KBf 20.59, 17.15; KCIO, 1.32, 1.03; KI 58.27, 50.70; quinine sulfate 

0. 72, 1.32. Some substances, when heated to 90° with glycerol and cooled to 20°, take 

months to crystallize. For sonic the soly. cannot be detd. because of compd. formation. 
Thus, it was found that 58% of dissolved tartaric acid may be present as the neutral 
ester. Julian F. Smith 

Protection of drugs against the action of light. J. B. M. Coebergii. Pharm. 
Weekblad 58, 805-0(1921); cf. C. A. 15, 922. Julian F. Smith 

Chenopodium oil. P. van der Wielen. Pharm Weekblad 58, 800-8(1921). - 
A review of the culture, use and methods of examn. of chenopodium oil. J. F. S. 

A reaction to differentiate natural and synthetic camphor. Utz. Farben-ZtR 26, 
1065(1921).— Investigations by V. show that the methods of I.cnz ( C . A. 5, 2528) and 
of Zimmerman (.1 path. Ztf>. 35, 382(1920)) do not differentiate between natural and 
synthetic camphor, and that his vanillin-1 (Cl reaction f C. .4. 2, 8X7) is still the best for 
detecting natural camphor although it will not detect synthetic camphor. (See .1 

1, 2622; 2, 539; 9, 1064.) F. A. Wert/. 


Iodine compounds of sugars. Shikiji Mihashi. Japan 36,702, July 5, 1929. 
Milk, grape, fruit, or invert sugar or honey is mixed with excess of Ca(01l)j, boiled, 
and filtered. The filtrate is satd. with CO-, boiled and filtered. The filtrate is evapo- 
rated to dryness and dissolved in a small quantity of warm H»0, to which 12.359% I is 
gradually added. After the reaction is completed, the soln. is evapd. to dryness, 
yielding yellowish brown powder, easily sol. in hot HjO and stable toward sunlight or 
acid. It has therapeutic properties. 


18-ACIDS, ALKALIES, SALTS AND SUNDRIES 


E. C. ZRISBERG 

Sulfuric acid. S. Paguani. Ann. (him. sci ind. 37, 53-79(1921).— Review 
of the manuf. of H;SO«, including the contact process and the concn. of dil. acid. kf. 
C. A. 14, 2529. K. Fikrtz 

Sulfur recovery from blast-furnace slag. L B Dima. Stahl u F.isep 41, > 

(192!). — Since Germany is dependent upon imported raw materials for HjSOt matuif 
it is very desirable to find a source of S within the country. Before the war 2(1 mill 1 11 
tons of blast-furnace slag were produced annually ccmtg. an av. of 1.6% S. This <,,r 
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responds to at least 300,000 t. of S which is lost. The Diehl process consists in blowing 

air or O through the liquid slag with or without the addition of gypsum. The CaS 

of the slag is thereby oxidized to CaO, which dissolves in the slag and SOj, which is 

evolved. This process gives a gas containing about 23% SOz if O is used or 6-9% if 

air is used. Details of the practical application of the method are given. R. S. Dean 

The manufacture of citric acid from lemons. C. P. Wilson. Corona, Cal. J. 

Ini. Eng- Chem. 13, 554-8(1921). — A detailed description, historical and technical, 

of the present process in California for extg. citric acid from low-grade lemons. One 

ton of lemons contains an av. of 70 fbs. of acid (calcd. as crystd. citric acid), of which 

about 85% is extd. in the juice. C. C. Davis 

A dry method of preparing lead arsenate. O. W. Brown, C. R. Voris and C. 

O HBNKB. Indiana Univ. f Ind. Eng. Chem. 13, 531-3(1921). — An investigation 

of the reaction between PbO and As;Oj by roasting in a rotatory furnace. It was found 

that (1) Pbi(AsO ( )i is produced by roasting PbO and As/), at high temp., (2) roasting 

at 450° gives the best residts in yield and economy. (3) oxidation is at first very rapid, 

with subsequent slow rate, and (4) catalytic action is probable. Some As is volatilized 

before it combines with PbO and the lower the temp, the longer the duration of the loss, 

but the slower the rate. Roasting at any temp, over 300° results in a very slow rate 

of oxidation after the first hr. Plots show the relation between the rates of oxidation 

and the temp. At 450° the oxidation rate is most rapid with an ultimate max. yield. 

This temp, also gives the max. yield of Pb,0, from PbO, showing that PbO perhaps 

acts as catalyzer in oxidizing to PbzO,. which in turn oxidizes AsA to AsA If an 

auxiliary catalyst is used, to be most effective it should oxidize most easily at the 

temo at which the desired oxidation is most easily effected. Methods of analysis are 

. C. C. Davis 

given. 

Manufacture of potassium bitartrate and tartaric acid. H. Voss. Chem. Zlg. 45, 
309-13 335-7, 360-4, 411-2(1921).— Bitartrate is produced from crude tartar con- 
taining at least 60% ’bitartrate by repeated crystn. with intervening decolorizations. 
The lees are crushed in a ball mill to pass 50-mesh dissolved in H.O,_and the insol. 
material is removed by decantation or filter-pressing. For production of 500 kg. KHC,- 
H.O. 1 1,500 kg. mother liquor at 90° are needed; of this about 500 kg. are lost by evapn., 
spilling, and absorption before crystn. The first product is about 527 kg., “brown crys- 
tals " these are washed with cold H,0 with loss of 1 %. leaving o22 kg. containing lo.66 
kg. 'alkaline earths calcd. as CaC.H.CV To remove these, 6.25 kg. HC1 are required. 
This is added to the brown crystals barely covered with cold H : 0, the nuxt. stirred a 
few times and allowed to settle; the liquor containing the chlorides is drained through 
a Cu screen, and the crystals are washed 3 times with cold HzO (about -aO 1. to each 
100 kg. crystals); about 19.5 kg. of bitartrate arc lost in this process The brown crys- 
tals are next dissolved in “white liquor," 1-2%, animal charcoal (HC1 extd.) is added, 
the sola, boded 30 min., allowed to stand 2-3 Ins., the liquor drawn off, allowed tomys- 
tallize 3 days and the white liquor removed. Crystals are drained an ne a , ’ 

Two general processes with modifications of each are dcscnlwd [or tartaric ac,A The 
alkali or neutral process converts bitartrate to CaC.H.O. by a . , a. i, ‘ ' . 

the product to tartaric acid by HiSOi. In the acid or sour process l 
treated with HC1 or H,SO,. Sotn. is effected cold or hot and at normal « 
sures. I’ptd. and suspended materials arc removed and evapn. is o ow ^ s 
The acid process requires twice as much mineral acid as t < ” ^ rat ; ons 

are purer in the former. All Calais., chem and m« .antca^rcquir ^ ^ 

arc carried through and each step is descnlicd in detail. 


sterilized in boilers or, preferably, roasters. This 


not only prevents fermentation but 


makes subsequent operations less difficult. About 25 % of tartaric 


c acid remains within the 
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process, passing through a cycle. Calcns. involved are shown by 70 equations, and 13 de- 
tailed work tables show quantities of reagents of all needed dilns. required. G. R. J. 

The nitrate industry of Chile. U. S. Dept. Com., Bur. Foreign and Dom. Com., 
Com. Repts. 1920, No. 122, 1093-1103; Expt. Sta. Record 43, 728.— This is a report 
on the general features of the mining and refining of Chilean nitrate It is stated that 
two grades of nitrates are now produced, namely, a 95% nitrate, which is used for fer- 
tiliser purposes, and a 96% nitrate, used for tnfg. purposes. Imports of NaNOj into 
the United States for the year 1919 were 407,459 long tons. Apparently a relatively 
small proportion of the nitrate imported into the United States from Chile is used for 
fertilizer purposes. H. G. 

French potash. H. von Feiutzen and I. Lugner. Svenska Mosskulturfdr. 
Tid. 34, No. 5-6, 351-56(1920); Expt. Sta. Record 44, 515. — Comparative analyses 
of samples of Alsatian and German 20 and 50% potash salts showed that the Alsatian 
20% salt contained only slightly more KC1 than the German salt, considerably more 
NaCl, and not nearly as much sol. magnesia. The .50% German salt contained more 
KC1 than the Alsatian salt and less NaCl. Mixts. of superphosphate with the German 
and Alsatian 20% salts showed practically no reversion of the superphosphate after 
storage for one week. H. G. 

The potash of Alsace and potash of Germany. A. Arnae. Vie agr. rurale 
[10] 1920, No. 6, 98-100; Expt. Sta Record 42, 723. — A comparison is given of the 
value of the potash resources of Alsace and of Germany, It is the opinion that the 
German potash is inferior in grade and purity to that of Alsatian potash, and that the 
process of extn. is more difficult. Other factors of advantage of the Alsatian potash 
are discussed. H. 0. 

Sources of industrial potash in Western Australia. E. S. Simpson. HVr/. Aust. 
Geol. Survey Bull. 77, 46(1919); Expt. Sta. Record 42, 723. — This rcj>ort deals with 
the sources of industrial potash in Western Australia ami includes descriptions of the 
uses, manuf., foreign supplies, and local occurrences throughout the State as far as they 
have been examd. The local sources of potash in Western Australia are wood, seaweed, 
and coal ashes; feldspar; glauconite; jarositc: and alunite. Chcm. analyses of samples 
of these materials are reported and discussed, with a view to local development. Two 
appendixes, on Examination of Western Australian Seaweeds for Potash and Iodine, 
by 1. H. Boas; and The Alunite Deposits at Kanowna, by T. Rlatchford, are also in- 
cluded. H. G. 

Potash and bromine in Teias lakes. Am. Fertilizer 52, No. 8, 72, 73(1920); 
Expt. Sta. Record 43, 127.— It is stated that brines that contain potash and Hr have 
been discovered in alkali lakes in Gaines, I.ynn. ami Terry Counties, Tex. The sands 
that form the bottoms of the lakes are impregnated to a depth of from 5 to 20 ft. or more 
with brine that is composed essentially of the chlorides of Na, Mg, and K. Analyses of 
samples showed K contents of 3.96 and 4.08%. Analyses made by the U. S. Geological 
Survey showed KC1 contents of 7.51 and 7 .78% from the same lakes. H U 

Fluorspar and cryolite in 1919. Hubert W Davis. U. S Gcol. Survey Mineral 

Resources of U. S.. 1919 . Part. II, 349 -68' preprint No. 25, published July 20, 1921) 

E. H 

Graphite in 1919. L. M. Beach. U. S Geol. Survey, Mineral Resources of l*- 
S., 1919 , Part H^309-24( preprint No. 22, published July 19, 1921). E H- 

Patented methods for the production of adhesives. S. Halhn. Kunststoffe H* 
8t-3, 90-3, 99-100(1921). — Review of paten's, covering adhesives from starch, sulfite 
waste liquors, plant constituents, casein, albumin, etc. C. J 

Carbon ai an adsorbent. R. E. I.ieseoang Chsm Zlg 44, 89-90(1920); Fxpt. 
Sta. Record 43, 412.— This is a review of the literature on the use of C as an adsorbent 
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from 19H to 1919, inclusive. The references are arranged under the headings of the 
theory of adsorption with C, methods for testing adsorbing properties, prejm. of carbons 
with strong adsorption properties, applications, and theoretical studies. A list of 44 
references to the literature is included. jy q 

The casein industry. J. Pedersen. New Zealand J. Agr. 15, No. 6, 347-54 
(1919); Expt. Sta. Record 43 , 15— With a view to obtaining a better quality of com. 
casein in New Zealand, P. enumerates various causes contributing to poor quality pro- 
ducts and describes in detail several processes of manuf., with their advantages and 
disadvantages. H. G. 


The manufacture ol potash salts as by products in sugar-cane distilleries (Bird) 16. 
Hydrodiffusion of ammonium magnesium sulfate and the separation of the component 
salts (PorlEzza) 2. 


Friendberg. Wilheem: Die Verwertung der Knochen auf chemischem Wege. 
Vienna and Leipzig: A. Hartlebens Verlag. 270 pp. M 12. 


. Tannic acid from tea. S. Shiratori Japan 36,577, June 12, 1920. 37.5 kg. 
tea arc treated twice with 270 1. H.O at 70 SO 2 for 6 hrs. The ext. is coned, to sirup 
by evapn., caffeine, etc., is extd. with benzene, and tannic acid is obtained by Et,Oexln. 

of the residue. 

Preparation of ammonia by means of a nitrogen compound of silicon and hydrogen. 
Sstsyfi Mvrd. Japan 36,767, July 17, 1920. By passing X, over a mist, of 100 parts 
purified Si and 5 parts pure Tc powder at 1,000-1,200°, Si goes to SiiNi. When the 
reaction is completed, the temp, is lowered to 300° and I i. is passed in, by which means 
the N combined with Si forms NH,. 

Ammonia-saturating apparatus. T. Toyama and Denki Kwacaku Kcgyo Co. 
(Electrical and Chemical Industrial Co ). Japan 36,557, June 12, 1920. The app. 
consists of 2 chambers. One contains H : SO,. XH, is blown into this and the reaction 
product is forced into the other chamber by the pressure of XH,. 

Ferrocyanide. J. Sakai and Takeda Seivaku Co. Japan 36,551, June 26, 1920. 
9.4 kg. org. substances containing X, such as waste silk, waste leather or oil cake, etc., 
33,75 kg. CaCNi. and 7.3 kg. Fe are gradually added to S2.5 kg. fused K;COi with 
agitation. When the reaction is completed, the mass is crushed into small pieces, from 
which the ferrocyanide is extd. with warm H.O at SO and crystd. 

Separation of calcium salts from brine. Kikcnae Ikeda and Tsunekichi Nishi- 
mura. Japan 36,679, June 30, 1920. In the manuf. of XaCl by evapn. of sea water, 
CaSO. deposits on the inner side of the vessel and reduces its thermal cond. Ca can 
be almost completely eliminated as CaCO, by agitating with powdered MgCO,. 
MgCO, or basic Mg carbonate, prepd. by passing CO, into a suspension of MgtOH), in 
’ sea water, can be utilized for this purpose. 

Apparatus for production of zinc oxide. KeiTaro Hikita. Japan ■ June 
22, 1920. Zn in the state of vapor is brought into contact with hot air, producing fine 

and homogeneous zinc white. 

' Protein from tea-extract residue. Semmatsu Shiratori. Japan 36.. S-, July 
21, 1920. 37.5 kg. tea arc heated with 27 I. H-0 nt 70-S0° during (Hirs. and filtered. 
75 kg. residue thus obtained are mixed with 2.6 kg. NaOH and heated at i or r. 
and filtered.- By neutralizing the filtrate with an acid, protein seps. out as brownish 
scales. The product is tasteless and odorless and is used for prepn. of c oc, varm . 
and arttficuii leaihtr, etc. . 

Apparatus for reduction of catalyzer. Minoru Maw. J^P^u 36, , June 
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1920. A revolving cylinder/ capable of being heated, is equipped with agitating and 
carrying plates; the whole is air-tight. A mixt. of NiCOi and kieselguhr is charged 
into the drum and the former is reduced to Ni by H,. 


19— GLASS, CLAY PRODUCTS, REFRACTORIES AND 
ENAMELED METALS 


G. B. BARTON, C. H. KERR 

Development of various types of glass. C. J. Pbddub. J. Soe. Glass Tech, 4, 
299-366(1920). — The prepn., stability, and optica! properties of the following series of 
alkali, PbO, silica glasses were studied: — 100 SiO,, 40 NaiO, xPbO; 100 SiO,, 20 Na,0, 
xPbO; 100 SiO,, 40 K,0, xPbO; 100 SiO,, 2QKA. xPbO; 100 SiO,, 20 NaA, 20 K,0, 
xPbO; 100 SiO,, 10 NaA, 10 KA, xPbO, where x varied from 5 to 40 mols. All the 
glasses can be founded above 1350° and exhibit corrosive action on pot clay, increasing 
with increased alkali content. Glasses of the soda series tend to devitrify if contg 
more than 65% SiO,, and those of the mixed alkali series if the silica content exceeds 
61%. The potash glasses show no signs of devitrification, but all film badly on pro- 
longed heating at 900°. In all cases density and refractive index increase with increasing 
content of PbO, the rate of increase hilling as the PbO content rises. Dispersion also 
increases with increase of PbO. but v falls as ^ rises. Comparison of the above and 
also of further series contg. equal percentage amts, of potash and soda showed all the 
soda glasses to have higher densities than the corresponding potash glasses, the mixed 
alkali glasses having interntediate values. In the equimol. series the potash glasses 
have slightly higher refractive index and total dispersion, but in the series contg. equal 
wts. of alkali the soda series has higher refractive index and dispersion. The refractive 
index and dispersion of the mixed alkali series arc intermediate between those of the 
soda and the potash series. The soly. of the glasses in water decreases as the content 
of PbO or silica rises but increases rapidly with increase of alkali. Soly. tests prove the 
following glasses to be of first-class durability for optical requirements: — Glasses nf the 
mol. formulas, 20 NaA, 30 PbO, 100 SiO,; 20 NaA, 40 PbO. 100 SiO,; 10 Na,0, 10 
KA 30 PbO, 100 SiO,; 10 NaA 10 K,0. 40 PI A 100 SiO,; 20 KA, 40 PbO, 100 SiO,; 
also glasses of the percentage compns., SiO, 50, NaA 10, PbO 40; SiO, 50, K,0 10, PbO 
40; SiO, 40, NaA 10, PbO 50; SiO, 40, KA 10, Pl>0 50; SiO, 60, NaA 5, K,0 5. PbO 
30; SiO, 50, Na : 0 5, KA 5, PbO 40; SiO, 40, Na,0 5, KA 6, PbO 50. The first two of 
the mol. series approximate in optica! consts. to well known Schott glasses. The Ren- 
rath formula 0 SiO:, l KA. 1 PbO does not give a very stable type of alkali-PbO-silica 
glass, a more satisfactory one being 5 SiO,, I RA, 1.5 PbO. J. S. C. I 

Rate of change of glass composition following a change in batch composition. 
J. Currie. J. Soc. Glass Tech. 4, 382-7(1920). — On changing the compa. of a lime soda 
batch supplying a tank furnace so as to increase the lime content of the glass produced, 
the relationship between capacity of tank, rate of feeding in the fresh batch, and the 
time taken for the glass worked out to approximate to the desired new compn , was 
noted. The furnace capacity was 106 tons, the weekly addition of batch 95 to 110 tons 
(contg. only about l /, of added cullet from the working end). The change of compn. 
was not quite cofhplcte in 3 months. J. S. C I 

The theory of the hardening and annealing of flaw. J. Saufbtbr l ;c \ h 
Physik 1, 221—4(1020). — Mathematical expressions are derived for the various 
developed in a sphere of zlast as a result of symmetrical cooling from the moUen slate. It 
is assumed (l) that the total strain is composed of a plastic and an elastic strain and is 
compatible with the geometrical shape of the body; (2) that the plastic strain at any 
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point is the same in all directions, as in the case of a fluid; and (3) that the elastic stressed 
are everywhere in equilibrium. It is found that the plastic strain is a dilatation at the 
surface and a compression at the center; that the elastic radial strains are tehsions 
throughout; that the elastic tangential strains are compressions at the surface and ten- 
sions near the center; and that the total strain is a radial tension at the surface changing 
to a radial compression near the center, combined with a tangential compression through- 
out which is zero at the surface, giving at the center a volume compression and at the 
surface a volume dilatation. For a certain value of the radius, both the plastic and the 
clastic volume strains are zero and the density is the same as in the molten state. Ac- 
cording to the author, annealing merely changes the elastic strain to plastic, leaving the 
total strain and density at each point the same as before annealing. 

Georoe V. McCauley 

Influence of silica on the annealing temperature of glass. S. English, F. W. 
Hodkin, C. M. M. Mutrhead, and W. E. S. Turner. /. Soc. Glass Tech. 4, 387-91 

(1920). A series of simple Na silicate glasses ranging from 2Na 2 0.4SiOj to 2NaaO.10SiOi 

was examd. The upper annealing temp, was found to rise with increase of silica con 
tent the rate of increase being most rapid between 2Nas0.4Si02 and 2Xa:0.7SiCb. 

’ ]. S. C. I. 


Melting point of glass; new definition. F. Weidert and G. Berndt. Z. lech. 
Physik 1, 121-3(1920) ; Science Abstracts 24A, 202— A description is given of a method 
of defining the m. p. of glass. A cube of the glass is half embedded in kieselguhr with 
one diagonal vertical, so that the upper half ol the cube appears as a square pyramid 
above the level of the kieselguhr. The cube is then heated to a known temp, for a 
given time and slowly cooled. The temp, at which the glass has flowed so as to leave 
just a trace of the apex of the pyramid detectable by touch is only 20’ below the temp 
required for complete flattening to perfect smoothness in the same time. The mean 
of these 2 temps, is defined as the in p and a table is given for the m. ps. of cliff, glasses 
as round with diff. periods of heating (from hr. to 6 hrs.). In the ease of a certain 
flint, the m. ps. for these 2 extreme periods differed by only 30b H. G. 

The effects of treating glass surfaces with certain lubricants. \\ . Shackleton. 
7><mj Optical Sac. 20, 155(1919); A Sac. Glass Tech. 3, 253— Tests were made with 
3 lubricants, namely, Lasin, Everclear, and Xepheless, in order to det. which was the 
most effective in preventing •'steaming" of the glass surface. The temp at which the 
untreated glass was obscured was 19°, and this was reduced to -6", -8 , and ID , resp., 
after the lubricant had been applied. Xepheless, a prepn. made by S„ consisted of 
glycerol with 20% of Na stearate added. 

Progress in manufacturing radio-protective glasses. W. W. Coblentz Opiums 

58, 265(1920); J. Sac. Glass Tech. 4, 27 .-The ideal protective glass absorbed all the 
ultraviolet and infra-red radiations, and transmitted only visual ^ ^ J 
cient to prevent irritation and injury to the eye. 1 he great emant. or co . 

.glass had brought into prominence the coloring effect of he impurities In addibon 
to its visible effect, the presence of Fe caused marked absorption in the >nf«-red. w!nch 
reached a max. at 1 a. Transmission curves of six different types of glass were gnen 
by C. Colorless glasses showed characteristic abruption bands a ... a ■ 
window glaas gave also the Fe band at 1.1 a. K«1 gbsses were * " » " 

protection against infra-red rays, though all the ultraviolet was j, Amber 
glass absorbed the ultraviolet and some of the visible. le e an _ 

Green glasses were opaque to the ultraviolet, and had the ^ " e i« 
In combination with other glasses they afforded suitable pro « 10 , ;tin 

rays. As cobalt-blue glass absorbed the infra-red. it 
with deep amber, red or green glass for protection when wor mg 
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violet radiation. Transmission curves were given of combined red and blue glasses, 
and of sr flashed red, green, and blue set, as such is used in elec, welding, and their suit* 
ability for the purpose was thus demonstrated. Curves were also given for two Crookes* 
glasses, namely, sage-green and blue-green ; these were shown to be efficient protectors. 
Gold leaf on glass eliminated the ultraviolet and infra-red, and with the proper density 
gave adequate protection from glare by visible rays. The protection afforded by black 
or smoked glasses was insufficient against ultraviolet rays. "Noviwetd,” a com. pro- 
tector, absorbed the ultraviolet and infra-red, but had 10% transmission bands at 2.5, 
3.3, and 3.6 m- H. G. 

Ultraviolet and visible transmission of various colored glasses. K. S. Gibson, 
E. P. T. Tyndall, and H. J. McNicholas. Bur. Standards, Tech. Papers No. 148, 
27 pp.(1920); Science Abstracts 24A, 179; cf. C. A. 14, 457. — The paper summarizes 
investigations on 87 samples of glass, mostly colored. Spectral transmission curves 
extending from about 710 n m throughout the visible and ultraviolet as far as any appre- 
ciable transmission is evident, are presented. The authors also give a chart connecting 
thickness of material and transmission. Among the uses to which such glasses may 
be put are ultraviolet signalling railway signalling, improvement of visibility (both 
visual and photographic), eye-protection, selective filters. Photographic, photoelec., 
and vispal methods are described. Photographic detns. were made with the Hilger 
sec tor -photometer and a quartz spectrograph. The visual data were obtained mainly 
with the Konig-Martens spectrophotometer. In an appendix some particulars of pre- 
cautions necessary in obtaining data on the ultraviolet region are given and some spec- 
trophotographs showing the effect of various solus, are included. H. G. 

Colored glass batches. Anon. Glasind. 31, 217-8, 225-6, 233-4, 289, 297-8, 
305-6(1920).— Ninety-five batches for colored glasses of many varieties are given. 
Cf. C. A. 15, 154. • J. B. Patch 

Glass cutting. M. Pink. Glasind. 31, 313-4, 321-2, 329-30, 337-8, 345-6, 
353-4, 367-73(1920).— Detailed instructions are given for cutting sheet glass of all 
kinds, chiefly with the diamond. Cf. Notes on Glass Cutting, Glass Industry 2, 90 
(1921); Diamant 42, 658(1920). J. B. .Patch 

Gypsum as a substitute for limestone in the glass batch. R. Glasind. 32, 325-6 
(1921). — This substitution is not recommended. J. B. Patch 

The smoke nuisance in glass melting. T.udwio Springer. Glashutle 51, 355-6, 
371-2, 387-8, 403-4(1921). — A summary of the subject concluded by a personal 
experience of the author. A glass factory with a 45-m. stack was 150 m. from a forest. 
Neither SO,- nor F- containing compds. were used in the batch. The fuel was coal and 
briquets in which a later test indicated a content of 2.0 and 1,0% respectively of volatile 
S. After 6 years of operation damage to the vegetation was evident in the path of the 
smoke from the stack. No change had been made in the fuel. Analyses of the ash of 
damaged and unaffected vegetation showed SO* to the extent of 0.19-0.20% in the 
latter while the former ranged from 0.30 to 0.51%. J. B. Patch 

The firing of painted gtass. F, Huth. Diamant 40, 43, 57(1918); /. Soc. Glass 
Tech. 4, 140(1920).— Every mixture used for glass painting consisted essentially of a 
coloring substance and a fluxing agent, the latter effecting the combination of the former 
with the surface layer of the glass during the firing process. These mists, were divided 
into two Haases; (1) those in which coloring oxides were mixed with the flux imme- 
diately before use, and (2) the so-called "glass-painters' fluxes," in which the oxide was 
already united with the fluxing medium to form a glassy body, this being pulverized 
and mixed with oil for application to the glass. In order to prevent the furnace g^ses 
from coming into contact with the painted glass, the object to be fired was put into a 
muffle, and this inside the furnace. The muffle might be iron or fireclay, iron muffle 
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being used for colors which were to be fired at a relatively low temp. The fireclay «- 
sured a more uniform temp, throughout the interior of the muffle, and, therefore, was 
always used when great heat had to be applied. When the muffle was in the furnace, 
Which might be heated by burning fuel inside it, the temp, was slowly increased, and 
the easily melted flux and the surface layer of glass combined and took up the coloring 
oxide. When this was accomplished the temp, must be very slowly lowered or the 
glass would crack. In practice, test-pieces were put into the muffle with the decorated 
object, the furnace was run for about three days, and then the test-piece examd. If 
the firing was complete, the fuel was removed from the furnace, which was closed up 
and allowed to cool for a further three days before being opened. The firing might 
have to be repeated two or three times, in which case the second coloring rnixt. must 
contain more flux than the first. The repetition of the firing was a delicate process 
requiring careful handling. j g Patch 

The causes of loss in bottles during pasteurization and sterilization. A. W. 
Bitting. G(asr Industry 2, 171(1921); Glasmorker 40, No. 39, 21(1921).— Mfrs. 
reported losses ranging from 0.1 or 0.2 to 3 %. The Research Dept, of the Glass Con- 
tainer Association made tests on Ixrttles of various sizes from 4 to 64 ounces capacity. 
The amount of head space or excess volume over rated capacity was found to vary 
disproportionately. With the smaller bottles the head space was about 12% of the 
total capacity, but with the 64-ounce bottles the head space was less than 5%. This 
extra vol. should be made dependent upon the expansion of the materials used where 
the containers are to be subjected to heat. The bottles were filled with tap water at a 
temp, of 60° F. When they were heated to a temp, of 100° the water bad expanded 
0.7%; 140°, 1.5%; 180°, 2 6%; 190°, 3.0%. The breakage was found to be much less 
in the case of the small bottles owing not only to the lower pressure generated (because 
of the relatively larger head space) but also to the fact that small bottles are inherently 
stronger than large ones. Tap water containing air gave a different result from boiled 
water. This would indicate a difference in pressure generated between processing cold 
fruit juices and those which had been previously heated in a kettle. It was recommended 
that bottles be preheated to 120° K. or more before capping. J. B. Patch 

Some calculations of glass technology. J. B. Krak. Glass Industry 2, 159-60 
(1921). — Very dear directions are given for figuring a batch from a glass analysis and 
wee versa. A useful table of factors is appended. J. B. Patch 

Heat transfer In tanks. Hbnry W. Seldom. Nat. Glass Budget 37, No. 10. 
1-5(1921).— A discussion of the combustion of producer and coke-oven gases, and of 
flame temp. J- Batch 

German sources of silica useful in the glass industry. Hugo KChl. Glashulte 51, 
340-1, 389(1921). — K. gives 77 locations and analyses. J- B. Patch 

New method of setting regenerator chambers. G. Suchy. Sprechsaal 52, 
247(1919); J. Sor. Glass Tech. 4, 165-6.— S. continued a discussion on the subject 
■ of regenerator chambers in which the checker work was built up on a scries of carnages 
which could be withdrawn and replaced at will. The idea was not new but had never 
met with general acceptance. In the usual type of furnace— if the dampers were closed 
during filling-in and correctly regulated during founding, so as to avoid excessive draught 
—batch dust would not be drawn into the regenerators, and their subsequent stopping 
up or collapse would be hindered to such an extent that resetting should not be neces- 
sary for 1 to l l /i yrs. After this period the regenerators should be reset entirely. Tn 
a tank furnqce conditions were different. Batch was filled in at hourly intervals and 
dampers were rarely altered, so that much more batch dust was drawn into the regener- 
ators. The "new" system might be of advantage under these conditions, hut as the 
chambers would have to be reset along their length the process would be very disagree- 
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able. Glass from the siege could be prevented from leaking into the regenerators to a 
great extent by paying particular attention to the covering of the chambers. As the 
furnace grew older, however, cracks developed, and some glass frequently found a way 
into the chambers. To avoid this as far as possible, the following procedure was recom- 
mended. Before the first pot setting rake over the siege a dry mixt. of */> quartz sand 
and '/a plastic clay to fill up all cracks. At each subsequent pot setting fill up all cracks 
or channels with the same mixt. made into a slip with water, and then cover with a liberal 
coating of sand. In this way the siege remained intact, and glass could not leak through. 
Soft glasses, such as the more fusible lime-soda glasses, could usually be made in fur- 
naces depending chiefly on top heating, but for harder glasses, such as Bohemian crystal, 
bottom heat was essential. This could be attained by correct furnace practice. For 
instance, in the improved Siebert furnace, where the regenerators were close under the 
furnace, so soon as the second filling-in had melted down, the dampers should be lowered. 
The heat was driven upwards from regenerators and under-furnace, and the flames 
became clearer, and a steady, successful found resulted. Overflowing from the glass 
pocket into the chambers could be prevented by closing the pocket with a fireclay stopper 
luted lightly with fireclay. When the glass pocket became too full, the fluid glass forced 
out the stopper and flowed into a special pit, thus obviating the arduous work of drawing 
the glass from the pocket. S. agreed that elliptical regenerator blocks were preferable 
to the ordinary form, but from experience preferred blocks 32X10X10 era., on the 
ground that they distributed the heat more uniformly throughout the chambers. 

H.G. 

The new method of setting regenerator chambers. J. Baidbrmann. Sprcchsual 

52, 363(1919); J. Soc. Glass Tech. 4 , 166.— B. maintained that the system of setting 
regenerator chambers by means of movable carriages had proved efficient in practice. 
For each chamber 3 carriages were necessary, and all 4 chambers could be reset in 2 to 
3 hrs., whereas in the case of badly fused chambers it took from 48 to 60 hrs. to put these 
into good order by the older method. With regard to other points raised in the dis- 
cussion, the siege ot the furnace could he maintained in much better condition by the 
use of grog than by using the sand-clay mixt. recommended by Suchy (preceding abst.l 
since well burned grog was not so readily attacked by the overflowing glass as were sand 
and clay, and consequently remained permanent, whereas sand and clay were dissolved 
by the glass, leaving exposed cracks and channels in the siege. Further, the pots did 
not bind so firmly to the siege when set on coarse grog as when sand is used. In a fur- 
nace with top-flame heating it was quite possible to melt a glass conig. 30 parts of soda 
to 100 parts of sand, or even somewhat harder. The harder the glass the cheaper it w.o 
and the better the color. B. pointed out that if the dampers were closed during filling 
in the result would be that the flame would be driven out through the filling-in holes. 
He approved the idea of the automatic emptying of the glass pocket, but it remained 
to be seen whether this would work out well in practice. II G. 

The Simplex muffle leer. C K. Frazier. Sol. Glass Budget No 2, 1(1919 2d-; 
J. Soc. Glass Tech. 3, 267-9U91U); 2 figs.— The advantages of muffle w. open leers 
are enumerated. The Simplex muffle leer is an improvement over other muffle leers 
owing chiefly to a flat rather than a curved arch. This construction is made possible 
by use of a cast iron support for the tiles so that each tile has only its own weight *« 
support, reducing breakage and by making thinner walls possible increasing the amount 
of radiation and (hereby the efficiency of the leer. J- B I’ vivu 

The future of ceramic education in America. Edward Orton, Jr. New Jcmy 
Ceramist 1, 8(1921). — The author reviews briefly the different systems of ceramic 
education which are in effect throughout the world. Trade schools in the U- S. hau. 
failed to play an important part in our educational system because of peculiar ysvclm- 



1,921s iff— Glass, Clay Products, Refractories 2971 


log ical which prevail. Attempts to combine or to associate closely the trade 

9C bOol afld the technical school will fail. C. W, PaamelBB 

Research®* to to® chemistry of the silicates. F. M. Jagkr and-H. S. van *Kboos- 
Spreehsaai 52, 266(1919) ; J. Sac. Glass Tech. 3, 234-6— The silicates were prepd. 
by feet lieating a nlixt. of quartz and the metal carbonate or oxide to the sintering point 
in an Ir-free Pt dish in an elec, oven* and then completing the fusion in a Fletcher gas 
fumade. The silicates of Ba, Sr, Be, Zn, and Cd were white and cryst; that of Zn 
showed a blue to violet coloring, while those of Mn developed a brown color. In the 
following table are stated some of the properties of the silicates. «, and fh are the re- 
fraetive indicts for uniaxial crystals, and n*. and it * for biaxial. It was found that 
the meta-silicates have m. ps. which are related linearly to the at. wts. of the metals, 
the m. ps. rising with increasing at. wts. in the case of Ca, Sr, and Th, and falling with 
Mg, Zn. and Cd. 


Substance. M. p. 

BeSiO* 1 >}*?}♦ 

tr-siOi* 1554 

SB*...... 

CaStO** 

C«SK)d» JgJ ., 

Sf^Oi* 1578 1 


SftSIOs* 

B*SiO»« 16<H 


Sp. gt. 
3.175 


3.27 

3-052 


Refractive indices. Special remarks. 

;*»- 1.648 : a* -1.663. 

Rt* 1.600 ; m* 1.650. 

=>1.714 ; ** -1. 720 ;w- 1.737. 


«i- 1.620; **=-1.590. 


4.4-15 *,«1 670 ;*i- 1 667. 


B.S',0.' }J*5* ,7, 

ZnSiOj' •«« 

ZmSiO,* )608 ° — 

CdSiO.*^.... 4928 

CrfvSiO.' 1833— 13W° — 

MnSiOi* .... 1873*1° 37,0 

MmSW..... 1*0-1300° 1-M1 


,,-1.823 ; it,-1.616. 
,,-1.718 : **-1.897. 
Both > l 739. 

Both >1.738 

,,-1.739 ; .,-1.733. 
Both > 1739, 


C.MjtSiOil,* . 1301° 


3.373 


hi -1.881 .,,-1.671 ; „ - 1 694 


The melt can be supercooled 
to 1225 B when sudden 
rise of temp, to 1364° 
accompanied by crystu. 
takes place. By rapid 
cooling of the melt, an 
almost isotropic glass can 
be obtained with *- 
1.618, sp. gr. 3.640, and 
by careful heating a 
micro-crystalline variety 
is obtained. 

Small, weakly double re- 
fracting crystals. At- 
tempts to obtain the sub- 
»tanct aa a glass were un- 
fruitful. 

Weakly double refracting 
crystals. 

Crystals identical with 
Willmite. 

Crystals with strong double 
refraction. 

Crystals with strong double 
refraction. 

Artificial rhodonitt. 
Artificial MmSiOi has no 
fixed m. p. Became 
dark colored on heating 
through decompn. 


> Observer*: J«f» »n4 *“ KiooMM. 

> Obwuere: JU* and v.n KUx»l.r. 
i Observer* - . Allen and White. 

.^■KsrsssssstasSs 

in a leadlraj gtexe and fired to cone 3a. the con “ certain temp, there is an 

majority of aura than the dry contraction, s owing a proportion of 

expansion, probably due to the liberation of combined HA W J^tion, 
stoneto flint faHa below 3:2 the replacing of ball clay by chma day rauics tl, 
and after tU. Ptoportion U passed the reverse action^ ££ ^,ore the 
la. For cones 6a and 8 the proportion of stone to ^ “ but with some 

reversion occurs. The contraction does not always nse with the temp.. 
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mists, it reaches a max. and then falls again. The gradual substitution of one day for 
the other, with the other materials remaining const., does not have a direct bearing qfa 
the contraction, nor does the change from stone to flint while keeping the days const. 
A large variation can be made in the proportions of ingredients used withontaffecttog 
the working properties ot causing crazing or peeling. J. -S. C. f. 

The manufacture of architectural terra cotta. L. V. Rev. mot. cotulr. Iran, pub. 
No. 139, 55-57B; No. 140, 70-72(1921).— A history and detailed account of thatjuf,, 
taken presumably from American literature. Louis NaVias 

Standardization of brick in Germany. Anon. Rev. mat. constr. trav. pub. No. 136, 
10B(1921). — Building brick are divided into 3 classes: (1) "clinkers’ 1 having a com- 
pressive strength of 350 kg. ; (2) hard-burned brick with a resistance of 250 kg.; (3) 
building brick of two varieties (a) having a resistance of 150 kg., (ft) having a resistance of 
100 kg. per sq.cm. Dimensions should be 25 X 12 X 6.5cm. If it is impossible to raanuf. 
them this size the relation between length, width, and thickness shall be 4: 2: 1. The 
limiting absorption for "clinkers” is 5%, for brick of the 2nd class S%; the others not 
detd. AU brick should withstand the freezing test. The brick are immersed 25 times 
in HjO and kept at —4° for periods of 4 hrs, Louis Navia? 

Behavior of clay pyroscopes and fireclay bricks in coal gas. L- Bradshaw and 
W. Emery. Gas World 74, 503-4(1921). — From the Report of the Refractory Materials 
Research Comm, of the Institution of Gas Engineers. Seger cones, when heated in coal 
gas to temps, well above their ordinary softening points, remained erect. On examn , 
they were found to consist merely of a hollow shell with a quantity of slag discharged 
at the base, or of a semi-vitrified mass covered with an infusible skin. The outer shell 
was extremely refractory. It appeared to be due to the formation of a thin film of hard 
carbon in intimate contact with the surface of the cone. This effect was found to be 
due to the decompn. of CH, which forms a peculiarly hard and lustrous type of carbon 
(cf. Bone and Coward, C. A 2, 31)61 ). Fireclay brick heated under the same conditions 
assumed a similar surface deposition. The idea of a protective coating of hard carbon 
artificially produced on fireclay surfaces might possibly be utilized in gaa works practice, 
as the refractoriness of the shell is very* much higher than that of the untreated material. 

J. L. W HJRY 

Effect of added feldspar on the shrinkage and porosity of aluminous fireclays 
after being fired at high temperatures. E. M. Firth and W. E. S. Turns*. 
J. Soc. Class Tech. 4, 392-400(1920).— In a previous paper (C\ A. 14,3514) the authors 
had noted that, of clays which they examd., those of high AljO, content showed, witli 
two exceptions, the widest range of porosity on firing. It is now shown that if J or 2* .'o 
of feldspar is added to the two exceptional aluminous clays (to act as a flux during tiring) 
the shrinkage is rendered more uniform, and there is a considerable increase of porosity 
range. J. S. C. I. 

Resistance to compression of crude clay bricks and masonry. T. Z. Ret. mot. 
conslr. trav. pub. No. 136, 12 BH 921). - Owing to the shortage of coal in Germany, 
ctay bricks in the dry unbumed state have been used for building purposes. Tests 
showed the following resistance to compression: (I) dry brick; (2) after 4 weeks in a 
moist atm. Column 3 gives the absorption. 


k<*»st«ncc !o comprrwMoa. 



fci* yr.r *q rru 

41) 

(!) 

flt 

Machine made * 

42 3 

27 2 

1 09 


34 9 

21 1 

1.02 

Hand made 

30 9 

21 3 

1 12 

" u 

26,1 

20 1 

O’ 70 

A test mute oo some pillars composed of ft to 8 etude brick Had a resistance 

ofil to .'IT. Iks- 
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p a sq, an. while the resistance of normally burned brick is 150 for 1st quality and 100 
tot 2nd quality brick. Louis TSavias 

Cement* for joining refractory bricks. Anon . Rn i, mat. constr. fra?, pub No 136 
t lB(1921),-the effects of various materials on the fusion temp., in cones of a day 
fusing at Cone 30 art given. 


t 


Materials added 




added. 

Portland 

cement. 

Lime. 

Asbestos. 

NaCl. 

SiC. 

Good fire 
brick waste 

0 

30 

30 

30 

30 

30 

30 

3 

— 

— 

28-29 

— 




4 

27 

20-26 

— 

— 

_ 


5 

— 

— 

— 

26 

29 

. 

6 

20 

— 

19-20 

— 



_ 

8 

19 

17-18 

— 

— 



_ 

9 

— 

— 

18-19 

— 

— 


10 

15 

— 

— 

H 

29 



12 

— 

11 

— 

— 

— 



15 

— 

— 

— 

5 

29 

_ 

10 

— 

10 

— 

— 

— 


20 

13 

— 

— 

— 

29 

— 

24 

— 

— 

— 

— 

— 

— 

25 

— 

— 

— 

— 

— 

30-31 

30 

11 

— 

— 

— 

29 

— 

40 

8 

— 

~ 

— 

29 

— 

50 

— 

— 

— 

— 

29 

21 


SiC and refractory brick maintained the refractoriness— the other materials lowered 
it considerably. Louis Navias 

Porcelain. A. V. Blbininger. .Yew Jersey Ceramist 1, 17(1921).— A general 
discussion of different types of porcelain, Ibc changes which take place in the firing of 
such bodies and a few of the defects of such wares. C. W. P armei.ee 

Investigation of the cause of “blowers” in solid porcelain sanitary ware and the 
cure. R. H. Minton. New Jersey Ceramist I t 27(1921). — The "blowers” manifest 
themselves by lifting the glaze like fish scales. There ate two forms. In one, small 
particles of quartz or granitic stones blow off the glaze scales and leave a tiny hole in 
the center. The second form always shows a black center. The cause of the latter is 
KeSr, which gives rise to the trouble lyecause of improper methods of firing. Rules for 
proper burning follow: (1) Allow sufficient time for water-smoking so that all the ware 
is properly prepd. for oxidation, when that period arrives. (2) \\ hen cone 020 is reached, 
allow time for complete oxidation and continue slow firing up to cone 012. (3) When 
cone 1 is reached, discontinue firing until the top heat has somewhat settled, and avoid 
heavy reduction during high fire. (4) A draft gage should be used and the draft kept 
• under 5 mm. C. W. P.vrmelee 

Transparency and refractoriness of porcelain. T. Hertwig. Sprechsaal 54, 
11-12(1921).— Five porcelain mixts. with a firing temp, corresponding to Seger cone 
9 (1280°) were prepd. from Zcttlitz kaolin, Rorstrand felspar, Pleystein quartz, calcite, 
and ZnO, The first, corresponding to the formula, (O.C5KrO. 0.35CaO. 7. nO) 2 SA1A- 
USiOi (acid ratio 1:1.49) had a shrinkage of 12.7% and was transparent. Small dishes 
with fiat lid* of normal thickness were cast quite satisfactorily, but very thin hds sank 
slightly. Two mixts. of the formulas (O.HlvjO O 2CaO.ZnO).2.SAl i Oj.l7SiO I (acid ratio 
1: 1.8) and (0. 8KtO ,0,2CaOZnO)2. SALO,. 1 8SiO s (acid ratio 1: l. 00 were not refractory, 
and similar lids made of them collapsed, this is ascribed to the high content of alkali m 
conjunction with a high acid ratio. A mixt, of formula ( 0 . 83 K*O.O.l 7 CaO.MgO.FeO).- 
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3.59AlsOj.l6.36SiO; (acid ratio 1:1.38) was highly transparent and retained its shape 
completely at Seger cone 14 (1410°). A mixt. of formula {0.65KiO.0.35CaO.MgO.- 
FeO). 3AliOs.llSiO» (acid ratio 1: 1.1) was a biscuit mass, with a good mat appearance 
but of low transparency. The results confirm Dorfner’s statement (C. A. 10 , 1416) 
that excellent porcelain to be fired at Seger cone 9 can be made, but to ensure the ware 
retaining its shape perfectly, a high KsO content must accompany a low acid ratio, and 
the quartz content must be kept low or the ware will have a greasy appearance. Ger- 
man porcelains are too rich in A1>0 3 and quartz and often too low in K*0, but if the 
proportions arc altered white ignoring the acid ratio the product will not be sufficiently 
refractory. A glaze suitable for the first mixt. mentioned above is composed of grog 
from the same mixt. 22.54%, Rdrstrand spar 22.30%, dolomite 9.61%, calcite 7.27%, 
ZnO 2.05%, calcined Zcttlitz (Zebisch) kaolin 8.40%, Pleystein quartz 27.74%, corres- 
ponding to (0.2 Kj 0. 0.2MgO. O.oCaO. 0.1 ZnO). 0.5AlsOj.4SiOi. The inclusion of a little 
grog increases the adhesion of the glaze and the ZnO increases its whiteness. No raw 
clay is needed. J. S. C. I. 

A new method of coating pearl beads. O. Parkert. Sprechsaal 52, 23, 191 
(1919);. J. Sec. Class Tech. 4 , 25 0.— Older methods of coating “pearl" beads were 
unsatisfactory on account of the ease with which the coating was rubbed off. Better 
results were obtained by coating the beads with hard varnish contg. the “fish silver," 
but the surface lacked the brilliance of the fire-polished glass. The present process 
suggested a method for producing the coating on the inside of the beads, thus being 
protected from abrasion. In the new method, a soln. was prepd. from dry “fish silver,” 
copal varnish, mastic and acetone, possessing the property of rapid drying. The crystal 
glass beads were cleaned thoroughly with soda and dried. They were then placed in 
a glass bowl, so arranged and mounted that it could be rotated rapidly about an in- 
clined axis. A portion of the soln. as alxjve was added, the container dosed by a rubber 
cover, and then rotated. After a short period the interior of the glass “pearls" was 
found to be coated evenly and regularly with the pearl silver, but the excess soln. was 
contained in the interior of the beads as drops of liquid. To remove this, the cover of 
the vessel was taken olT and the speed of rotation doubled, the vessel being gently warmed 
by a small flame. In a short time the liquid was evapd., and the coating adhered firmly 
to the inside of the beads. Aniline colors and lusters could be applied as interior coatings 
to beads in a similar manner. Cf. C. A. 15, 1970. H. G. 

Note on the formation of blow-holes in earthenware glazes. J. Harlot and 
Jh. Mart I SET. Univ. of Besangon Chimie if industrie 5, 651-2(1921). — The most 
frequent defects found in the enamel of white panels were due to various impurities 
tFc and Cu oxides, dirt from the ovens, etc ) or to excessively Urge grains in the layer 
immediately under the enamel. These grains often consist of CaCOj. which causes 
shallow and irregular holes in the surface of the enamel owing to the lilieration of Oh- 
Another defect consisted of small, round, funnel-shaped cavities, in the bottom of which 
could nearly always U- found a small black particle. Microchctnicnl analysis showed- 
the presence of S by transformation into CaSO t , and also of Fc, which results from the 
dceompn. of FcS* into FeS and S. A. P.-L. 

Luster glazes. Anos Kemm. Rtindiehau 29 , 197(1921) —The proper temp 
to produce lusters with naphthalene is 2 cones lower than the softening temp, of the 
glaze. Hence a'glaze maturing at cone 02a and having a softening point between c«me» 
012-010 will take a luster at cones 014-017. If the temp, is too high the glaze will 
blister and if too low it will not take a luster. Paper, sawdust, Ur, etc., can be used w 
the place of naphthalene to produce the desired reducing atm. This method of luster 
decoration is employed with those glazes containing reducible oxides like CuO, etc. 

H G. Scuurkcmt 
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The production of the red-brown salt glaze on stoneware. W. Schukn. Tonind.- 
Ztg. 45, 249-50(1921). — When stoneware is fired the ferric iron compds. are changed 
to the ferrous, imparting a gray color to the body. Considerable care is required to 
change the gray color under the salt glaze to the desirable red-bro\vn color. After the 
glaze has been applied the kiln is allowed to ' cool until the kiln atm. is distinctly oxidiz- 
ing, then the fire holes are closed to prevent rapid cooling. This oxidizing soaking 
period changes the gray ferrous iron compounds to the red-brown ferric. 

H. G. Schurecht 

Locating most favorable composition of body and glaze. P. H. Swaem. New 
Jersey Ceramist 1, 51(1921). — Each individual manufacturer must study the limitations 
due to the type of kiln, kind of fuel and method of firing. C. W. ParmeeEE 

preparation of glazes and enamels. J. B. Shaw. New Jersey Ceramist 1, 52 
(1921).— Red specks are developed in lead glazes by particles of organic matter such as 
wood fiber from linings of ball mills, or particles of woody matter from ball clay. Many 
details of prepn. are discussed. C. \V . ParmklEE 

The new Meurer enamel- spraying process. A non. Sprcchsaal 54, 490-1(1921). — 
Meurer with the aid of the Schoop patents developed a spray whereby enamel is melted 
and sprayed on metals, etc. With this spray a white enamel as well as others can be 
applied without a ground coat. The sprayed enamels are more resistant to blows and 
sudden temp, changes than the kiln-fired enamels which may be partly due to the fact 
that they can be applied thinner than the kiln-fired enamels. H. G. Schurecht 


Commercial gas properties (Devk> 21. Regenerating chambers (Dm) 2U 

A Chapman gas-producer installation (A. vox 21. 

Black tile. TaXSVzA SurMosB. Japan 3«» l 72.'>. July (j. 1920. A mixt. of 60% 
graphite and 40% fire-proof clay is made to a pa<le with HA painted on common tile 
and fired in a kiln to produce fin-proof black tile. 
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The physical properties of magnesia cement and magnesia cement compounds. 

R J. Roark. Bull I'm f. Ilir. /•»*. Seri, , 8, Xu 7>. 2r.7-.ttl 1917); Expt. Sla. Record 
43, aa.— This bulletin presents the results an cxptl. study of the physical properties 
of magnesia cement ami magnesia cement couipiR and of the factors affecting these 
properties. An impoltallt object of the invcstigati..n rear the rletn. of physical tests 
which could lie relied upon to indicate the soil ibilitv or unsuitability of particular 
cements or eom|xls. for use .as ll...rins material A description or magnesia cement, its 
maimf. and uses, is given, together with ■ Minimal v of the results of chcmicaUnvesti- 
gations. - , ' , 

Concrete mnturea in alkali soils. C 1 M\vt.i:s;.it ■ .’ 

• No 4, 178-81(1920); Expt Si, , Kc, or.i 43, 4S2 A liistoric.il review of the subject is 

given, and the details ol i 

of wliieli arc to Ire reported 1 ... 

Crete in the form and under conditions found m pr-ictiee. " lsnJ “® * u “\ .! 

t troublesome areas, and clicm. and physre.il lab. tests. «• v>. 

7:i -4:1921 .- Talents covering the bind- 


Eipt SI, i nr. era 43, IV -.a msnii.e.n n.nn ....... — 

i expts. being conducted in Saskatchewan are futhned, the results 
rrted later. These consist of a series of actual held lesis of coil- 


euuisc ol construction in t 

Cork stone. Mbhrsn 


Aio! d.d.ofr 11, , 


mg of cork with clay and similar substances are listed 


C ]. Wsst 
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The limestone deposits of New South Wales. J. 1$. Carnb and I*. J. Jones. 
N. S. Woks Geol. Survey, Mineral Resources [25] 1919, 411 pp.; Expt. Sta. Record 42, 
815— This report deals in considerable detail with the distribution, nature of occur- 
rence, compn., and characteristics of all the known limestone deposits of New South 
Wales, and describes the present condition of the lime, cement, and marble industries 
and the possibilities of their further development. It is stated that limestone is widely 
distributed in New South Wales, the more important deposits occurring; within the 
central and eastern portions of the State. “The great bulk of the limestones of New 
South Wales are remarkably low in magnesia contents, and though the occurrence of 
dolomite as a mineral in veins and ore channels has frequently been noted, the workable 
deposits of high-magnesian limestones are few.” Numerous analyses of samples of r 
limestones are included. H. G. 

Lime kilns and lime burning. Richard K. MbadB. Sugar 23, 264-6(1921).— 
The various types of lime kilns are described. A water-jacketed cooling cone gives 
longer service. Reinforced concrete was used to replace the steel jacket for the kiln 
with excellent results. Relative values of fuels are summarized: one ton bituminous 
coal hand-fired 3.5-4 tons lime; one ton coal fired as producer gas bums 3.6-5 tons lime; 

1 bbl. oil fires 1-1.75 tons lime; 1 cord wood fires 2.26-2.75 tons lime. 

C. H. Christman 

Slate dust in asphalt road surface mixtures. Oliver Bowles. Bur. Mines, 
Repts. of Investigations No. 2230, 6 pp.(1921). — An effort to find use for waste discarded 
at slate quarries is described. Waste was ground to fineness of 80% through 200-mesh. 
A mixt. was made of asphalt 10, slate dust 13, sand 77%. Compression tests on as- 
phalt bonded briquets showed slate flour superior to port, cement and limestone dust 
and on standard sheet surface mixt. the slate dust was superior to Portland cement but 
inferior to limestone dust. Elutriation tests indicate that slate flour contains approx. 
15-25% more of the fine dust that constitutes effective filler than limestone, trap or 
port, cement. ________ C. N. Wiley 

Magnesia plaster. ShGzaburA Mimura and RokusaburA Yamamoto. Japan 
36,733, July 8, 1920. Lower coating: A mixt. of 5% saw dust, 10% asbestos and 40% 
MgO is made to a paste with 44% MgCl* in 2-3% Pb acetate soln. Upper coating: 

A mixt. of 40% MgO, 5% powdered peanut husks, 10% asbestos and 5% pigment is 
made to a paste by the same MgCI, soln. in Pb acetate solu. The plaster is antiseptic 
and odorless. 

21-FUELS, GAS, TAR AND COO 


A. C. FI8LDNER 

Nature of coal. J. E. Hackpord. Mining and Met. 1921, No. 169; Tech. Paper 
No. 1038, 63-8; cf. C. A. 15, 1384 — Discussion by W. E. Pratt, D. White, E. L>c 
Golyer, R. Thiessen, C. E. Waters. Jbkomb Alexander 

The most common fuels and methods for their economical combustion. Fritz 
Hoybr. Glas- Industrie 31, 429-31, 441-5(1920). — Analyses of 9 typical German steam 
coals are tabulated and their use under boilers is discussed. J- B. Patch • 

Natalite and the world's motor fuel position. Anon. Louisiana Planter 66, 
316-18(1921). — In the use of ale. as a motor fuel a number of difficulties have arisen. 
Oxidation to AcOH causes marked pitting. A mixt. of ale. 55%, ether 44.9% and am- 
monia 0.1% gives a perfect fuel. The vapor pressure is sufficiently high and the am- 
monia neutralizes any acids formed. The production of ok’, from various sources and 
its conversion into “Natalite" are described C. H- Christmas 
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Lignite brick fuel. Anon. Rev. mol. constr . trav. pub. No. 141, 95B(1921).,— 
Lignite brick of av. compn. C 55%, H.O 13%, ash 6% and volatile combustibles 26% 
gives 4800 calories of heat energy. It can be used as fuel for all purposes, and is es- 
pecially of use for heating lime kilns. The large volume of volatile matter continuously 
removes the COi, and thereby keeps the reaction CaCOj — > CaO + CO, moving in 
the direction of the disintegration of the CaCO,. I_ 0OT5 Navias 

Researches upon brown coals and lignites. I. Heat treatment at temperatures 
below 400’ as a possible method of enhancing their fuel values. William A. Bone. 
Proc. Roy. Soc. ttondon) 99A, 236-51(1921). — An investigation of typical lignites 
and brown coals from Australia, Italy, Canada, and Burma showed that for every such 
coal there is a definite temp., (usually between 300 and 400°) to which the dry coal 
' can tie heated without losing any hydrogen or oils, but with a removal of 8 to 15% of 
the original (dry) weight in the form of 11,0 and a gas which is mostly CO,. The calor- 
ific value tost (mostly as CO) is less than 3%, of the total, so that the product obtained 
has a much higher heating value and calorific intensity. K. calcs, that the flue gas of 
a steam boiler can supply the heat necessary for this operation, as well as for drying 
the raw lignite. Ernest W. Thru! 

The carbonisation of peat and wood. B Waeser. Z. angm. Ckem. 34, Auf- 
satzteil, 51-54(1921).— A review, with many references, of recent literature on the 
gasification of peat and wood, and related subjects. Among tire subjects treated are: 
the peat resources of Germany; the dewatering of peat; a new acid, humalic, obtained 
from peat water; the use of peat and wood for gas-making; metallurgical uses of peat 
coke; powdered peat; very" small gas plants using wood; the use of reeds and rushes in 
place of peat. Ernest W. Thiele 

Value of nurtures of coke breeze and bituminous coke as fuel for a hand-fired 
boiler. John Buzard and James Neil Bur. Mints Repls. Investigations No. 2244, 
(192!)f Col Record 19, No. 12, 25-7! bail >, -l',e in domestic furnaces was the object in 
view. Tests were run with a low-pressure boiler of 32.-5 sq, ft, etatearea. A fine and a 
coarse breeze were used, each mixed witli ait equal weight of Pittsburgh coal. The thermal 
efficiency of each mist, was about the same as for Pittsburgh coal; but the fine breeze 
could be used only at low steaming rates, as a very high draft was needed. The coarse 
breeze mixt. gave only 35-50% as much smoke as Pittsburgh coal alone; the fine mist., 
70-75% as much. The breeze has a steaming value o( about 70% of the Pittsburgh 
coal. Details of the tests are given. Ernest \V. Thiele 

Peat in 1919. K. TV. Cottrell. U. S. Cleol. Survey. Mineral Resources ipzp, 
pt. 2, pp. II] + 41-6; Ex pi. Sid. Retard 44, 215-th— This report contains data on the 
production and use of peat in the United States during KUO. In 1919 almost the entire 
output of peat was used as a direct ferliliter and for a nitrogenous ingredient of com. 
fertilizers. This was 31%, less in quantity and 28 per cent less in value than that re- 
ported in 1918. Peat was also used as fuel, stock food, and a source of ale. H. G. 

The peat resources of Ireland. P. f Purcell rill Brin Dept. St i. and ltd. 

' Research, Pud Research Bd. Spec. Kept 2, 25(192(11; Ex ft. Sla. Record 44, 124. 
The peat resources of Ireland are described and discussed, with parttcular reference 
to their utilieation as fuel and for producer work. 

Control of fine gases is mixed firing, W. Oswald. Stahl u Eiseu 40, 546-7 
(1920).— The main factors in the interpretation of flue-gas analyses are the quantity 
of excess O over that theoretically required and the compn. of tftf me . ’fee 
may be high owing to incomplete combustion. If the ultimate ana >sis o e ue 1 
known, the- above two factors, in conjunction with the detn. of the C( • an excess . 
will suffice for control purposes; but if the compn. of the fuel is not knoam, then a 
of the CO content of the gas must be made. If the CO, content be a %, CO t, u c, ana 
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N d %, then the C in the flue gases is a + 4 (in the gaseous state), the total 0 is 
a + (4/2) -f- c, while the excess O is c — (4/2). With deficiency of air the latter ex- 
pression is negative, and the two main factors are calcd. as excess air 
= 100(c — (4/2)]-?-(fl + 4), and percentage of half-burnt C = 100 4 + (a + 4). Four ex- 
amples are given to show the application of these formulas to mixed firing. J. S. C. I. 

The recovery of heat from flue gases, and the reheating of air. Anon. Rev. 
mat . const, trav. pub. No. 136, 6B(192l). Louis Navias 




Scientific control of combustion. H. T. Ringrose J. Iron and Steel Inst. (Adv. 
Copy No. 8), 9 pp.(1921); Engineering, 111, 565-6; Engineer 131*511-12; Iron and 
Coal Trades Rev. 102, 628-9. — An app. and a method are described for recording auto- 
matically and continuously the amt. of COi in flue gases by measuring on a manometer^ 
tube the amt. of vacuum obtained in a porous pot containing a soda-lime absorber and 
surrounded by an atm. of flue gases, the amt. of vacuum produced depending solely on 
the % of absorbable gas surrounding the pot. It measures very small amts, of CO?, 
even that in ordinary air or about 0.0-1%. The quickness or responsiveness of the 

indication depends solely on the po- 
rosity of the pot. The app., as shown 
in the figure, consists of an aspirator 
connected to the flue under observa- 
tion, a filter and a chamber contg. the 
porous pot, inside which is the dry 
absorbing reagent. A pipe connects 
the chamber with a vessel of water, 
into which dips one end of a grad- 
uated tube, the other end being ex- 
tended into the porous pot. As soon 
as absorption begins, the Vacuum 
^ produced and the % of C0 2 are read 
off directly. Another similar app., 
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the W. R . Producer CO? Indicator, has been devized for measuring the CO> ir. producer gas. 
For neutralizing the effect of the H another similar pot is provided with a dummy cart- 
ridge with no absorbent and H is passed through, setting up in both pots opposing diffusion 
pressures; the difference in reading on the manometer tube is proportional to the % of 
CO? in the mixt. It is accurate to within 0.0 -0.6% as compared with an Orsat app. 
This affords a direct and scientific control of producer gas quality. Attempts arc being 
made to design an instrument so sensitive as to show’ variations in COj in a water gas 
plant from second to second instead of the av. over a certain period. J. L. WlLBY 


Regenerating chambers. F. J. Denk. Nat. Glass Budget No. 28, 1 ; No. 29, 
1(1919-20); J. Soc. Glass Tech. 3, 263-60919); 3 figs— Regenerating chambers 
should be so constructed as to abstract as much heat as possible from the waste gases 
and transfer it to the incoming air and gas, and also to afford easy passage to both in- 
coming and outgoing gases. In connection with the first requirement a series of ealens. 
was made, and the results were plotted as curves, from which by interpolation all re- 
quired data could be obtained to det. conditions affecting regeneration. The first series 
showed the theoretical temp, of combustion of a rich producer gas (30% CO and 4% 
CO/1 for different temps, of the air and an ait excess of 25%. The second scries showed 
the influence of the amt. of excess air on the temp, of combustion of a good producer 
gas (30% CO and 4% CO?) and also on that of a bad producer gas (20% CO and K% 
CO,), both gas and air being preheated to 1000'’ F. In both scries the moisture content 
of the producer ga 3 was assumed to be 50 grains per cu. ft. Although it was found t 
the actual flame temp, was about 500” F. lower than the theoretical temp, of combustion. 
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it was considered that other things being equal, the temp, of combustion allowed a 
fairly accurate estimate of the actual flame temp, to be made. Regeneration was neces- 
sary when a producer gas with 25% or less CO was used in order to obtain glass-melting 
temps. It was not necessary to have a temp, in the regenerators of more than 1500° 
F„ for with 25% excess air and a gas with 25% CO, both gas and air being preheated 
to 1000° F„ the theoretical temp, of combustion would be 3180° F„ corresponding to 
an actual flame temp, of 2700° V. If the percentage of CO were below 25%, a slight 
increase in the temp, of the regenerator would make up the deficiency in heating value. 
Producer gas could not be. burned in present furnaces without excess of air, but the 
excess should not exceed 25%. For the efficient working of regenerators it was further 
recommended that reversals should be made at regular and short intervals; sizes of 
valves and chambers should he carefully ealed., and the walls of chambers and furnace 
watched carefully to avoid the presence of cracks and holes. When the most suitable 
steam pressure has been found for the particular coal available for the producers, it 
should be strictly adhered to, and there is no reason why the gas should not contain 
regularly 24-26% CO. Frequent detns. of CO and CO; should be made in order that 
the causes of production of poor gas might be immediately removed. In order to ob- 
tain satisfactory heat absorption and transference in the regenerators, it is possible 
that free passage of gas through the chambers might be seriously hindered with a corres- 
ponding decrease in furnace efficiency. The conditions which should in general operate 
in regard to draft and pressure (in inches of water) in different parts of a furnace are as 
follows; Gas line, between reversing valve and regenerator 4-0.6, below regenerator 
4-0.2. above regenerator r 0.16, between gas chamber and port 4-0.28; air line below 
regenerator —0.04, above regenerator 0000, between air chatnberand port 4-0. 1 2 ; furnace, 
above center line very small pressure, on center line 0000, below center line very small 


draft; flue gas line between port and gas chamber -0.12, between port and air chamber 
4-0.06, above regenerator-gas -0.58, above regenerator-air -0.58, below regenerator-gas 
-0.76, below regenerator-air -0.72. near stack damper -1.32. (4- indicates pressure, - 
indicates draft.) The data given are relative, but draft and pressure, respectively, 
should be found in corresponding points ot other furnaces. The reasons tor the existence 
of draft and pressure at various points were given and discussed in detail, and indications 
given of how those conditions could be used in order to det. the lack of efficiency of a 
furnace. The causes of fusion in the regenerative chambers were enumerated, and it 
was emphasized that furnaces should be designed in such a way as to minimize all the 
possible defects so as to prolong tbe life of the furnace. J B. Patch 


Soot. Origin, properties, and composition. Evert Norein. Tekn. Tids., 
Kem. Berg. 51, 81-5(1921).— Six kinds of soot are recognized: "fly-soot," free floating 
particles; "laffelfey," concrement ott walls of flues, solid, homogeneous, firmly placed, 
"scrape soot," like above but porous and easily removed; "fat-soot,” concrement of 
lumps that may run as high as 50% fat; "smear-soot,” fly-soot with fat, pitch or tar as 
binding material; mixed-soot, being a combination of the above. The flash point 
ranges from 170 (scrape-soot) to more than 400 (fly-soot). Ash is 11% in raflelfey and 
47% in fly-soot. The cal. per kg. for fly soot is less than 4000 (minimum 1S0O]; the 
others are in excess of this, over 6000 for smear-soot. Smear-soot may be a less fire 
risk than the others in that it often carries enough moisture to make .gmt.cn .rn.poss.ble. 

• A table also gives, volatile matter, coke. C.U.itce acids sap™. no., bemvne 

we>..\ xws., axxA gAvysvsA VAOvrCoes Y-VwAa ' Mali. Eng. 

Recording ash-pit loss Itom cham-grate ' (or rccor ding the heat loss 

41 , 381-5(1921); Elec. Rev 78 , hb.-'-U. te stokers consists ot a 

from combustible material going to the ash-pit r • £ to a recorder 

thermometer bulb filled with N and connected through a eapdlary Cu 
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consisting of a Hg U-tube one leg of which is open to the atm. and carries a float to 
which the recorder pen is attached. When this bulb is properly located near the rear 
of a chain-grate stoker, its temp, will respond definitely to changes in the amt. of com- 
bustible material going to the ash pit and will vary in direct proportion to the heat* thus 
lost Louis Jordan 

The revolving retort; its present status and technical and economic possibilities. 
M. Dolch. Mon tan. Rundschau 13, 117-21, 133-6, 150-1(1921). — The revolving 
retort ideally fulfills the demands of simple construction, slow rise in temp., production 
of correct temps, for distg., and easy operation. Coal, lignite and peat are heated suc- 
cessfully in thin layers while in motion, allowing escape of tar vapors, which partially 
condense in the usual processes, and providing brisker and easier distn. Tar yield is 
about 90% instead of 60-70% as in generator process. The heat economy is much better 
than that of the Thyssen oven. Studies of coal in this app. show the presence of abund- 
ance of Hj and lower CH« content than reported by Roser. Gas produced from low- 
quality coals by this process can displace illuminating gas. The coke produced has 
80% of the calorific power of the original coal. Comparison of generator and rotary 
retort plants of the same capacities shows the latter 35% cheaper in cost of operation, 
higher in conservation of calorific power, more steady in operation, and yielding a gross 
return of 90% against 49% for the former. G. R. J. 

Commercial gas properties. F. J. Dbnk. Nat. Glass Budget 35, No. 34, 1(1920); 
J. Soc. Glass Tech. 5, No. 17, 23-4(1921).— Analyses and data of 12 gases used in U. S. 
glass factories. J. B. Patch. 

The producer for gasification of the natural fuels, with recovery of by-products. 
Hermann Koschmieder. Berlin-Friedenau. Brennsloff Chern. 2, 134-5, 150-2(1921).— 
The design of producers for wood, peat, lignite and gas-coal is considered. Fuels con- 
taining more than about 30% H 2 0 cannot be profitably gasified. The height of the 
producer must take account (a), of a sufficient layer of coke in the lower zone, about 
1 m. deep, (6) of sufficient space above this layer so that coal will require 4-5 hrs. to pass 
through it, wood, peat and lignite 3^4 hrs. For a producer of 2.5 ra. diam., this leads 
to a daily capacity as follows: air-dry wood, 33.3-40.9 (metric) tons; air-dry peat. 
47.0-62.7 tons; air-dry lignite, 31.4—47.0 tons; coal, 14.7-19.6 tons, (based on the com- 
bustion of 80 kg. per sq. m. per hr. of C in the coke to CO). Complete gasification of 
the fuel for these conditions requires the following heights for the producer: coal, 1.64- 
1.8 m.; lignite, 2.12-2.76 m.; peat, 4.36-5.00 m., wood. 3.32-3.64 m., exclusive of free 
space in the top. Requirements for fuel feed, which must be most nearly continuous 
in the case of the poor fuels of high HjO content, and for ash removal and air feed, ai c 
discussed briefly, especially the case where a secondary fire at the base of the distn. zone 
is necessary. The guaranteed efficiencies of com. producers range from 50-65%, for 
wood, peat, etc., to 80% for anthracite, and the weight of fuel required to produce I 
million Cal. in the gas varies correspondingly from 340-670 kg. in the first ca9e to 155- 
170 in the second. The question of the relative value of the producer and of scp. distn 
and gasification cannot yet be clearly answered, being largely dependent on individual 
conditions. W. B. V. 

Contributions on the increase of ammonia formation in the distillation of coal. 
The recovery of hydrocyanic acid in coke-oven gas by transforming It into ammonium 
sulfate. Friedrich Sommer Stahl u Risen 41, 852(1921). — HCN may be hydrolyzed * 
by acids or alkalies With alkalies it behaves as a nitrile giving ammonia and alkaline 
formate; with acids it is hydrolyzed first to formamide and then further to formic acid 
and ammonia. The hydrolysis by HjSO« can be used commercially to change the 
HCN of coke-oven gas to (NH^tSCh. The best results are obtained with 60° B*. acid 
md not too high a temp. H»S aids the hydrolysis. Kxpts. are given showing the effect 
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of impurities and various types of app. on the hydrolysis. The author concludes that* 
by making certam addrtions, which are described, to the scrubbers the HCN can ’be 
recovered as (NH^jSO, without extra expense. R s » 

Tbennal losses in the gas-producer process. N. E. Rambush. J vTh. 
M. 40, 129-37T(I921); Iron and Coal Trades Ret. 102, 670(1921) —Ahstr The 
factors concerned in the heat losses in the gas-producer process are as follows- (1) The 
moisture content of the fuel, which is roughly proportional to the thermal lose- (2) 
the amt. of condensable volatile matter obtained by gasifying the fuel- (3) grading of 
fuel, when using fuel unevenly graded or in large sizes the depth of the fuel bed must 
be greater to ensure efficient gasification; (4) dust and soot losses due to high gas veloc- 
ities and high temps, may represent as much as 3% of the heating value of the fuel- 
' (5) the higher the ash content of the fuel the higher the amt. of unbumed carbon- (6) 
radiation and convection cause a loss of about 1% of the heating value, while the heat 
loss in the hot ashes is negligible, ranging from 0. 1 to 0.5%; (7) gas leakage losses due to 
poldng, cleaning and leaky joints are estd. to be at least 1% of the heating value of the 
fuel; (8) losses in the cooling and washing plant may cause a loss of] %; (9) the content 
of water vapor in the gas, due mainly to undecomposed steam from the blast, depends 
upon the time factor ; (10) the greatest cause of thermal loss is gent-rally the amt. of heat 
carried away by the hot gases in cold-gas producers but practically negligible in a hot- 
gas plant. The relative losses with an av. English coal are : in hot-gas producer (if cooled) 
17%, cold-gas producer (without recovery) 14.2%. ordinary Mond by-product pro- 
ducer 16.4%. The thermal efficiency of a gas-producer plant is given as 66.3%. 

J. 1. WU.BY 

A Chapman gas-producer installation. Anon, Glassworker 40, No. 44, 11-12 
(1921) ; 3 illus — A description of the new producer house of the Federal Class Co. Four 
automatic feed Chapman Agitator producers are each connected to an 80-ton steel coal 
bin. The producers are hand-cleaned and the ashes removed by an ash car and track. 
The electric crane which conveys crushed coal to the bins also loads the ashes into rail- 
way cars or trucks as may be desired. J. B. Patch 

The determination of benzene hydrocarbons in illuminating and coke-oven gas. 
A. KriEc.br. Z antew Chem. 34, Aulsatzteil. 192(1921).— K. defends the simplicity, 
rapidity, and accuracy of the Berthold paraftln-oil method for this detn. against the 
criticisms of Berl, Andress, and Muller (C. A. 15, 2167). The latter used lar too 
little wash oil. Ernest W. Thiels 

Use of the silent electric discharge for the detection of fire-damp and for gas analysis 
(Ervwsin, Rucker) 7. Technical gas analysis (Moller) 7. New method of setting 
regenerator chambers (Suchy) (Baldkrxann) 19. 


22-PETROLEUM, ASPHALT AND WOOD PRODUCTS 


F. Si ROGERS 

Some chemical considerations of petroleum refining. Benjamin T. Brooks- 
Chem. Met. Eng, 24, 1022-6(1921).— A plea for more American chemical research in 
petroleum-refining problems, with publication of results. Among the problems needing 
attention are the pure chemistry of non-benzenoid hydrocarbons, the refining of unsatd. 
oils (which art at present unjustly blamed as the cause of bad odor, daskerimg, and rcsin- 
ification) ; and the measurement of the lubricating value of oils. Ernest AV. Thiele 
The mipes and the refinery of Pechelbronn. Paul pe Chambrier and Jacques 
US CiiAMBRUtn. Mat. posset 13, 6784-92(1921).— A history is given of the development 
ft the fffinery end mines of Pechelbronn, together with a geological study ol region 
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t ,and a description of the methods used for working sands for petroleum. Paraffin is 
refined by refrigeration and decantation. The carbon from the distns. is used to make 
electrodes. A flow sheet for refining of crude oil is given. R. T. Goodwin 
A comparison of the methods of determining water in petroleum. Jer6nimo 
Angli. AnaUs soc. quim. Argentina 8, 105-17(1920). — A comparison based on practi- 
cal tests with a criticism of each method. L. E. Gilson 

The determination of water in petroleum. Hercules Corti. Anales soc. quim. 
Argentina 8, 232-5(1920). — A reply to Angli’s criticism of Corti’s method. See pre- 
ceding abstracts. L. E. Gilson 

The volatility of internal-combustion engine gasoline. Prank A. Howard. 
Set. Lubrication 1, No. 2, 14 (1921). —Gasoline is defined and volatility is described 
as its ability to form a stable 1-2% mixture with air. According to the theory advanced 
complete vaporization of fuels heavier than those now sold is possible. The relation- 
ship of time, surface and heat to vaporization is discussed and many tests are cited to 
bear out the conclusions reached. Many valuable data are given on the physical and 
chemical properties of internal-combustion engine fuel. D. K. French 

Oil filtration. Carver Wood. Sci. Lubrication 1, No. 2, 5(1921). — Filtration 
of lubricating oil is recommended as a means to save power, machinery, time, etc. Sev- 
eral types of filters and their use with various types of engines and machinery are de- 
scribed. Reference is made to the filtration of cutting oil. D. K. French 

Characteristics of Diesel-engine fuels. Anon. Sci. Lubrication I, 13(1921). — 
A summary of the important points to be considered in the selection of Diesel-engine 
fuels. IT K. French 

Asphalt and related bitumens in 1919. K. W. Cottrell. U. S. Gcol. Survey, 
Mineral Resources of U.S., IQIQ, Part II, 279-97 (preprint No. 20, published July IS, 
1921). > E H. 

23-CELLULOSE AND PAPER 


A. D. LITTLE 

Recent work on constitution of cellulose. C J West. Paper 28, No. 11, 2f> 7 
(1921). — A review of recent articles on the constitution of cellulose. H. H. H. 

Hydrolysis of cotton cellulose. Gordon Wickham Monier-Williams. White- 
hall. J. Chem. Soc. 119, 803-5(1921).— Ten g. cotton wool, with 0.93% H,0 and 
0.13% ash, were dissolved in 50 cc. 72% H : SO« and allowed to stand 1 week at room 


temp. The soln. was then dild. to 5 1. with HjO and boiled for 15 hrs. The liquid was 
neutralized with BaCOj, filtered and coned, to dryness. During concn. the liquid was 
kept neutral to methyl red by addition of 0. 1 »V HjSO*. The residue was extd. with McOH, 
from which 9.718 g. glucose crystd 94.5% pure. The yield was therefore 90.07% of 
the theory. No other products of hydrolysis could lie detected. C. J. West 
The solubility of raw cellulose in ammoniacal copper hydroxide and the utilization 
of this solubility for the valuation of feeding stuffs. F. Mach. Landw. Vers Ma. 
91, No. 3-4, 137-55(1918); Expt. SUi. Record 43, 315 -This is a discussion of the 
value of the method described by M. anil Lcdcrlc (cf. C. A. 12, 239 J) for distinguish- 
ing between raw and hydrolyzed cellulose by treating the material with ammoniac al 
Cu(OH)j and pptg. the dissolved cellulose with aic. and AcOH. In addition to tin 
original use of th^ method, further applications are suggested such as the testing of nov 
feeding stuffs; the quant, detn. of chaff -contg. feeding stuffs; the study of the effect on 
feeding stuffs and foods of such influences as withering, storage, fermentation, ‘b 
the study of the relation between raw' cellulose and N free ext.; and the exanin. of ° vV 


material for textile and paper manuf. 


If. G 
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Formation of oxalic acid from sulfite cellulose waste liquors and from lignili. 

Emic Heuser. H. Roesch, and L. Gunkel. Crlltdosechemic 2,13-19(1921). — Lignin 
free from carbohydrates produced no oxalic acid on fusion with KOH up to 270 °; sulfite 
waste liquors under similar conditions often yield oxalic acid, owing to the presence of 
cellulose and other carbohydrates in them. Oxidation of lignin with fuming HNO* 
gave yields of oxalic acid up to 25% (20% actually isolated) ; addition of small quantities 
of FeSOr or HgrSOj or NIL vanadate reduced the yield and the use of a mixt. of HNOi 
and HiSOi produced no acid at all, douhtless owing to the destructive action of the 
HiSO*. On heating 3 g. lignin with GO cc. 25% H,\'O t for 4 hrs. at 80-90 °, a clear soln. 
was obtained, from which 0.13 g. oxalic acid was isolated; the yield was increased to 
over 17% by the addition of 0.01 g. FcSO, or Hg.SO<, but larger amts, of these catalysts 
acted less favorably. • O. J. West 

Paper from bagasse. Anon. Paper Makers’ Monthly J. 5b, 285, 287, 289, 291 
(1921) Extracts are quoted from Bulletin 46, Agr. and Chem Series, Honolulu, T. H., 

1919. C - West 

Available supplies of wood pulp. Anon. Paper Makers' Monthly J. 59, 277-9 
( 1921 ).— General discussion, giving the acreage, and the consumption of wood for pulp. 

It appears to be taken from a recent study made in India. In developing the bamboos 
aud savannah grasses, India possesses an important advantage in its own large potential 
markets for the finished material. c - J- Wesi 

Review of the pulp and paper industry 1919-1920, C J. West. Paper Trade J. 72, 

No -44—52(1921). — A review of the technical literature appearing in 1919-1920. 

” ' H. H, Harrison 

Paper-making trials at the Imperial Institute. C. J. West. Paper 28, No. 11, 
■>S-3l- No. 12. 25-7, 39(1921) —A review of the bulletins of the Imperial Institute at 
South’ Kensington describing the paper-making trials on Audropogon kirt, forts, Anmga 
stems Australian bamboo, baobab, black wattle, bourdie grass, Brachyslegm bark, 
Cymbopoion rupmhti, Cymio/mgon sp„ Cyperus alopmtr aides, Ecdewcoka monoslachya 
leaves Hibiscus lilieeeus, Johnson grass, kokerboom, lalang grass, linseed stalks, matai 
wood muguguboya bark, mungongo wood, Xeaboutonk macrocalyx. Pan, cum obscurens. 
papyrus rice straw, rice husks, South African grasses, sunflower stems, tobacco brava 
Tambookie gtass, thatching grass. Themcda forskaUi. Trachypogon^^ 

7r,I Dse of' thTreed for the manufacture of pulp and paper. A. KcEtst Papier- 
46 2 ( 443 ( 1921 ).— While lab. studies indicate that the reed is a suitable mate 
the cos. of transportation must he consider^ One cm m of reed ^ at 
the most, 3 kg dry bleached pulp. The same vol.cd ^wood gives IS kg _CJ. V, ® 
Bleaching pulp with liquid chlorine, h Opfermanv PapterJ, ., • 

1921, «2-5 O. has made a lab. study of the method of de 5au,s and 

Peterson (iXA , 9, 377) in which is first bleached with Cl gas and a^r^ 

with alkali, with bleaching powder. The cost varus, as cm. pared , h t e i sc of b 
■ ing powder alone, but it averages GOTO- ; of the older O to of the op™^o 

that the older method might Ik- improved it .be process were earned out n > «*»* ^ 
product washed with alkali as an intermediate slop. If the ^ ^ £ 

into practice, the question of the formation of hvdro- and ox> eelh, loses must^ 

Determining the quality of pulp from itslignincon.en. HXNs 
fabr., Fes,- Jfcft mi, soft; 1, 0-2.0%, 

lations are given: 6.5-< r r hgnin, bard. 5.) ,■ , , . . - - n0 rmal, 4.5- 

ideached. For Rittcr-Kellmr pulp: 7,.V>>,.V, hgnm, ha > , , l ' C J WEST 

6.57f, soft. 
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Advances in the utilization of sulfite waste liquor by evaporation using the heat 
pump. E-.Wirth. Papierfabr., Fest - u. Ausland Heft 1921, 79-74. C. J. West 
W ork of the Institut ftir Cellulosechemie der Technischen Hochschule Darmstadt. 
Emil Heuser. Papierfabr., Fest - u. Ausland Heft 1921, 75-81. — General review of 
recent and present problems. C. J. WEST 

Utilization of sulfite waste liquors. Loui9 E. Andes. Kunst staff e 11, 74-7, 
83-5(1921). — General review, specially of patents C. J. West 

Titration of sulfite liquors. R. SrBBBR. Paper, Apr. 6, 1921, 24-7.— See C. A 
15, 945. H. G. 

Determination of the degree of digestion of sulfite pulp. R. Sieber. Paper, 
Apr. 6, 1921, 17-22. See C. A. 15, 436. H. G. 

New methods lor the digestion of plant material, v. Possanner. Papierfabr. 
19, 694(1921).— Review of the patent literature. C. J. West 

Steam consumption in cooking and drying of sulfite pulp. Harry Alfthan. 
Papierfabr. 19, 657-9(1921). — The steam consumption for bleaching pulp is found 
to be 1808 kg. per ton air-dry pulp, that for hard pulp, 1944 kg. per ton. The expt. 
was carried out during the winter months. C. J. West 

Testing the absorptive capacity of spinning paper for moisture. Fr. Herig. 
Papierfabr., Fest- u. Ausland Heft 1921,32-4. — Finely powdered aniline dyes (mahogany 
red is best but methyl violet is also satisfactory) are sprinkled over the paper (an app. is 
described for arranging this dye in the form of a figure) and the paper is floated on water. 
When the water penetrates to thl dye, the time is taken. Various samples vary in 
time of penetration from 9 to 123 sec. C. J. West 

The grasses of the Eastern Coast Belt available for the manufacture of paper, 
and the possibilities and prospects of paper making in the Union of South Africa. C. 
E. Juritz. ( Union S. A friea, Jlftn. Mines and I nd. ] Ind. Bull. Ser. 1919, No. 7, pp. IV -f 
115; Expt. Sta. Record 43, 317. — This bulletin consists of reports of an investigation of the 
paper-making possibilities of various grasses of the Eastern Coast Belt of South Africa 
and of the com. prospects for such an industry. H. G. 

German cigaret papers. W. Hbrzbbrg Papierfarb.. Fest- u. Ausland Heft 1921, 
35-8. — The results of the investigation of 1 French and 2 German cigaret papers are 
given (color, thickness, weight, tearing strength, ash content, fiber compn., porosity, 
etc.). H. concludes that German paper today is better than French paper before the 
war. C. J. West 

Sizing paper with colloidal rosin. F. St6ckigt and A. Kungnbr. Papierfabr , 
Fest- u. Ausland Heft 1921, 50-60. — It is possible to size paper advantageously with 
colloidal rosin, but only by the use of AMSCMi as electrolyte. The sizing process ap 
pears to take place in two phases. The 1st is the formation of an adsorption compd. 
of rosin and A1 hydroxide and the 2nd the adsorption of this colloidal phase by the 
fibers. The difficulties of sapon. of pine rosin are lacking in the use of colloidal rosin 
One can, by the use of the same amt. of pine rosin, secure the same degree of sizing as 
with colophony. The following physical and chem. constants of colophony and pine 
rosin are given: Moisture, 0.32, 1.32; sp. gr, 1.084, 1.19; m. p., 83°, 80°; ash, 0.71, 
0.65%; insol. in petrol, ether, 4.9, 53.9%; acid no.. 175.5, 119.6; sapon. no., 184.6, 133.6; 
ester no., 9.1, 14; rosin no., 72.53, 117.3; 0.25 g. of pine rosin dissolves in 1 cc. alc.at 
50 0.09 g. at room temp. C. J. West 

By-products id wood-pulp manufacture. Anon. Paper Makers’ Monthly J 59, 
269(1921 ). — Discussion of Rinraan’s process, in which the black liquor is evapd. to 3 ) 
Bl at 60 a carefully ealed . quantity of NaOH added, together with C«(OH)i os CaO, and 
the mixt. distri in a closed retort at not over 600°. The by-products from 1.000 
lbs. pulp are: McOH. 22 lbs.; acetone, 22 lbs.; light oils, 44 lbs.; heavy oils (b. p- 



1921 


14— Explosives and Explosions 


2985 


150°), 88 lbs. From grasses and cereal straws the yield of MeOH is about hall the 
above. C.'J, West 

Paper-pulp supplies from India. Wm. Raitt. Paper Makers' Monthly J. 59, 
227-30(1921); cf. C. A. IS, 2723. — R. points out the value of bamboo as a paper material 
and believes that chem. bamboo pulp can be prepd. to compete with mechanical pulp, 

C. J. West 

Bamboo by-products. Sindall and Bacon. Paper Makers' Monthly J. 59, 
189, 191(1921). — A discussion of the Rinman process as applied to bamboo waste liquor. 
The estd. by-products based on a 10,000 tons air dry pulp mill, are: MeOH, 388,000 
leg. ; acetone, 330,000 kg. ; ethyl methyl ketone, 220,000 kg. ; light oil (gasoline), 220,000 
kg ; heavy oils (Diesel engine), 572,000 kg. These amt. to nearly 10% ealed. on the 
original raw bamboo. C. J. WEST 

The testing of wood pulps. G. H. Gehmeu,. Pulp and Paper Map. Can. 19, 
555-7(1921). — See C. A. 15, 314. H. H. Harrison 

Determination of ground wood pulp. C. J. West. Paper 28, No. 10, 33(1921). — 
Ground wood can be detd. by the zinc chloroiodide and aniline sulfate color reaction, 
by the action of pbloroglucinol upon the lignin of the wood fibers or by the use of p- 
nitroaniline as a quant, reagent. H. H. Harrison 

Sulfite tests of average wood, infected wood and chipper dust. John S. Bates. 
pulp and Paper Mag. Can. 19, 607-10(1921).— MiU tests, on infected wood gave 
yields practically the same as for av. wood and showed that infected wood is still good 
for sulfite, provided that decay has only discolored the wood without reducing it to 
soft punk.' Chipper sawdust cooked under milder conditions than are customarily used 
with av. wood produced a pulp dirtier than usual but comparatively good in color and 
geueral appearance. . 


H. H. Harrison 


Purification of viscose. KCjin Minamino. Japan 36,666, J une 29, 1920. Through 
viscose in a revolving drum, 0. 1 % Nil, is passed. Then SO. is passed in for 3-4 hrs. at 
2-3 lbs. per sq. in., while the drum is rotated at the rate oi 10-20 r. p. m. SO, acts 
on free NaOH, yielding Na,SO, and as a bleaching agent. 


24-EXPLOSIVES AND EXPLOSIONS 


CHARLES K. MONROE 

Miscellaneous investigations of primer and detonator compositions. A. Luo- 
I1ANS 7. Its. Schiess-Sprengstoffu,. 15, 41-3(1921).— U) It was found possible to 
identify and roughly estimate Hg(ONC), in primer or detonator compns. by micro- 
scopic examn., (250-400 d), even after such mrxts. had been loaded and preyed. 2) 
in detn. of moisture in compns, contg. S, a temp, of 100’ causes sub bmarion ^ « 
Calcd. values for temp, of explosion, gas vol., and calories evolved on . explomon ar 
shown for Hg(ONC), alone and mixed in various mol. proportions with KCIO,. W 
7.n and Pb foil were investigated as substitutes for Sn lot disks Tor COT pnm«; 
Both were attacked and became coated with globules ol lig. (5) bu £ 5 ' 

■ were investigated. Realgar caused dogging of loading app., gave A^. umes on firm*, 
and reacted readily with fulminate in presence of moisture, developing^ Sd 
fide, of Fe, Zn, and Cu were tried with indifferent results. Among nmn««^ 
mists, of StuS, with other sulfides, 1 part Sb& + 3 parts Cu-S ga ^ 

(6) Blasting caps prepd. with the fulminate in intimate mixt. wo . , ^ 

» superimposed layer, gate const, failures; the unit, eit er w. 

vrilhout exXion. Other caps were tried with a layer oi fulminate on top of a mat. 
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ot 4 parts KClOj and 1 part S, or a mixt. of KClOg and SbsSj. These detonated, but 
without sufficient strength to perforate lead plates. C. G. Storm 

Military detonators and peaceful industries. Paue GalEwsky. Dresden. Z. 
ges. Schicss-Sprengstojfw. 15, 153-d, 163-4, 190-1, 197-9, 203-4, 212-14(1920).— The 
av. monthly requirements of the German Army during the war amounted to 20 mil- 
lion detonators of 20 different grades and types, 400-500 million primers of 40 varieties, 
and 2000 km. of fuse of 3 main varieties. The difficulties of supplying these require- 
ments are discussed. 20 million detonators of Hg(0NC)j required 45 t. of Hg per mo., 
while the supply was only 10 t. For the manuf. of the fulminate was also required 
4,050 t. potatoes (for manuf. of alcohol), and 450 t. HNO,. In 1917 lack of these raw 
materials forced the replacement of fulminate by tetryl in every grade of detonator; 
e. g., the charge of 2 g. Hg(ONC)* in No. 8 detonators was replaced by 0.8 g. tetryl or 
TNT+0.5 g. Hg(ONC)* or 0.85 g. tetryl+0.25 g. PbN 8 +0.25 Pb(CNS)*. The Cu for 
detonator shells was substituted first by Zn, then by Fe, and finally by Al. Although 
further developments were stopped by the armistice, Al was found highly suitable for 
detonator shells not contg. Hg(ONC)j, and also for the manuf. of primer cups. Paper 
coated with asphalt, bakelite, etc., was substituted for metal foil for covering cap com- 
positions. Cotton and jute threads in safety fuse were replaced by paper yam. Among 
commercial developments predicted are the general use of Al for the manuf. of blasting 
cap shells and primer cups, and the replacement of fulminate in detonators by such 
explosives as TNT, tetryl and PbN«. C. G. Storm 


Matches. Sakushiro Hatakeyama and - Choji Funai. Japan 36,814, July 
24, 1920. A mixt. of 5 g. special ppt., 12 g. KClO>, 0.1 g. S, glue and HjO is used as 
striking head; while a mixt. of 1 g. red P, 1 g. SnO, glue and H : 0 is painted on the box. 
The special ppt. is prepd. as follows: 162 g. cellulose are mixed with 80 g. NaOH and 
500 g. H»0, and 249 g. CuS0 4 are added after 1 hr. The larger part of cellulose is dis- 
solved by careful addition of NH 4 OH and filtered by suction. To the filtrate, 16 g. 
KjCr^O, are added, and the special ppt. is produced by adding Pb acetate soln. Cf. 
C. A. 15, 1402. 


25-DYES AND TEXTILE CHEMISTRY 


L. A. OLNEY 

Dyes for linoleum. Felix Fritz. Kunstslofje 11 , 89-90(1921). — The require- 
ments are discussed and sonic of the suitable dyes arc listed. C. J. West 

Colors from naphthol with o,o'-dihydxoxydiazo base. F. Klumer. Bull. sot 
ind. Muihousc 87, 47-50(1921). — Solns. of diazoniutn salts treated in a slightly alk 
medium with ring compds. containing NOj, SOjll or halogens, couple with the product 
containing OH ortho to — N = N- . The resulting dyes arc sol. in water and because 
of their acid properties are applicable to wool. This paper reports studies upon anal- 
ogous but insol. dyes applied to cotton. On coupling the diazo compds. of the following 
named amines in a slightly acid medium with naphtholalcd filler, orange to red azo 
colors were produced; in a slightly alk. medium the azo color varied from violet to 
blue: 2,3-dmitroaiuHne, 2,4-dinitroaniline, tribromoanilinc, 1 ,6-dibromo-4-nitroailmn^, 
2-bromo-6-nitro-p-toluidinc. Picramic acid and 2,fi-dinitro-£-toluidinc coupled with 
difficulty. The work of Brenner (cf. C. A. 14 , 1271) is applied in this study.. 

1 . W. Riggs 

Zero water In wool dyeing. Howard L Tiger Textile World 60, 685, 689 ( 1921 h 
— In answer to an inquiry regarding the benefits of zero HjO in dyeing, T. points out 
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the losses and difficulties in dyeing due to the use of hard water and how they can be 
avoided by zeolite softening. Four photomicrographic illustrations. C- E. M. 

Freiburger process for discharging nitric acid. Charles Sunder. Butt. soc. 
ind. Mulhousc 87, 51-4(1921). — The faults and limitations of Freiberger’s first app. 
for passing cotton goods through rather coned. H.SO, at 60° Be are described, also the 
mechanical improvements suggested by Solbaeh. To avoid some of these difficulties 
a portion of the nitrate is replaced by nitrite. After a careful review of the process, 

S. states that its advantages are less than appear at first sight. Before adoption of 
the process a careful calcn. should be made as to the economy of a number of factors 
which vary according to the case. L. W. Ricos 

Cellonia seefiachs. Camillo Pertusi. Prog. ini. lessile linlerie 1920, No. 4; 
Giorn. ckim. ind. appHcata 2, 399-100(1920). — Cellonia seefiachs is the name of a fibrous 
material recently put upon the market. It is rather rough to the touch and is composed 
of fragile filaments of a light ashy color. The filaments arc 4-12 cms. long, av. = 7 cm., 
002(H1.090 ram thick, av. = 0.070 mm , and are made up of fibrils which, under the 
microscope, recall the fibrils of jute. The substance is difficultly attackable by 58° 
Be HiSOi, and resists well 10(7. KOH even after 15 min. boiling. The fiber and the 
sain, take on an orange-yellow color. Fuming HNO, immediately colors it dark maroon 
red' if the action is continued for 1 min., the filaments become transparent and are 
resolved into the elementary fibers. It does not color blue with 1 and H : SO, even after 
treatment with lO'Tc KOH, indicating a strong lignifkation. It is insol. in Sweitzer's 
reagent. It contains 1 .6(7 of fatty substance extractable with CC1,, 3(7 ash, and 11.9% 
hygroscopic H s O. The tensile strength of the filler is low. A thread of number 4 (in- 
ternational classification) resists a breaking force of only 700 g. R. S. P. 

Use of glue in wool handling. Lvtoi Rikolm. Prog. ind. tessile tintoric 1920, 
No 2; Giorn. firm. ind. applicant 2, 400. lf*20 —From his expts., R. obtained the 
following results. Glue increases the detersive power of soda and of soap in degreasing 
wool hinders or reduces to a minimum the soly. of wool in these baths. The greater 
yield (4-5%) in washed wool compensates (or the greater cost due to the glue. Glue 
operates as an equalizing and penetrating medium in dyeing with acid colors. It ob- 
viates the addition of XarSO, and saves the fiber, the soly. of which becomes less evident 
in the bath. It increases the dynamometric resistance of the fiber. Glue accelerates 
the operation of felting, produces a smaller quantity of burrs, gives greater wt„ and a 
, f . . .. . Robert S. Posmontier 

better fed to the cloth. ... 

Carbonizing raw stock and piece goods. Frederick Albert Itol TexlM 

World 59 39.37-9 4167-9(19211. -A general description of the AljClt and HrSO« proc- 
’ rum V . 


' '“Friction marks" on dyed cotton goods. Edward O. Holmes Jr. 

UVfd 59, 4171-311921).-— Uapt* proved that marks appearing upon S-dyed khaki 
cloth were caused bv rubbing flic wet cloth before dyeing. Chas. E. Mull ' 

Extraction of soaps and oils from silks. If. S Mtmie TatiU World tO, 0 ® 
(PPU) -The results are given of lab. work to del. the best solvent and working con 
ditions Jthe estn. ol oil and soap in thrown silk. iVixhlct iwtnR Lmveresultsas fofiows 
""h sum and yellow Japan, and Cm, on hard * w , th 

the silk even in the presence of McOH or AmOH. This Cl is f 
is removed by the boiling off operation; UtO and CS, are regarded 
C,H. has too high a b. p. . freshly disld petr. ether 3 or 4 

well, acetone is perhaps lies! of all the solvents trud, an on > . to increase 

necessary or advizablc. A little ale. may lie added to t tc acc ^ 

the solubility of soap. About 0.3% is ex.d from the stlk itself, which may be used as 
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a correction factor. Most of the solvents tried unite with the silk, giving a greater wt. 
to the extd. silk than the original sample, therefore the non-volatile residue of the solvent 
must be weighed. Care must be exercized in weighing the dried silk sample on account 
of its hygroscopic nature. Two tables of results are given. Chas. E. Mount 


The color of the indigolds (Martinet) 10. 


Imitation hemp fiber. Shigb Takasu and Yokohama K6gy6 Co. Japan 30,743, 
July 16, 1920. Cotton threads are immersed in dil. A1 acetate soln., squeezed and dried 
at low temp. They are subsequently treated with a mixt. of 100 parts viscose soln. 
from vegetable cellulose, 10 parts resin soap and 5 parts Turkey red oil, dried, steamed 
for 1 hr., washed and dried. The product can be washed, dyed and bleached. 


26— PAINTS, VARNISHES AND RESINS 


A. H. SABIN 

Thickness of wet paint films. A. H. Pfund. Johns Hopkins Univ. J. Franklin 
Inst. 191, 517-23(1921).— A new app., the "Paint Film Gauge,” has been devized to 
measure the thickness of films of wet paint; the accuracy attainable is better than 3%. 
The app. consists of a convex lens whose lower surface has a radius of curvature of 25 
cm., it is mounted at the bottom of a short tube, T, which slides freely in an outer tube. 
Compression springs keep the convex surface out of contact with the paint film until 
pressure is applied at the top of T. The app. is simply rested on a painted surface; 
and the lens is forced down as far as it will go. "Upon releasing the pressure before 
removing the gauge, a circular spot is left on the gauge as well as on the painted surface. 
The diameter of the spot on the gauge is measured to 0.1 mm. If the spot is elliptical, 
the mean of the major and minor axes is detd. A series of readings on at least 10 spots, 
judiciously distributed over a given area, yields a fair value of the av. thickness of film.” 
By reference to a table, from the diam. of the paint spot on the lens, both the thickness 
of the paint film in mm., and the number of sq. ft. of surface covered by 1 gal. of the 
paint may be read directly. Study of various types of paint showed that variations, 
introduced by painters are greater than those introduced by the paints. In actual 
practice, spreading-rate was not a const, for a given type of paint. The hiding power 
of paints, especially those which become markedly brighter on drying, increased as 
brightness increased, and was but little affected by shrinkage of the paint film during 
drying. Joseph S. Hepburn 

The manufacture of ink. Bruno Walthsr. Chcm.-Ztg. 45, 430-2(1921).— 
A brief review oi the compn. and physical and chem. testing of Fe gaUate, logwood ext., 
copying, hectograph, lithograph, stamping and marking inks; with formulas, methods 
of manuf., specifications, etc. F. A. WbrTz 

Rotes on varnish cooking. Manfred Ragc. Farben-Ztt. 26, 2335-6(1921}.— 
R. suggests that the "running” of a gum and the subsequent incorporation of a drying 
oil with it, forms more than a mere soln. of gum in oil; and points out the possibility of ■ 
the formation of resin glycerides with liberation oi an equiv. amt. of fatty adds. His 
lab. expts. made with rosin and Unseed oil indicate, however, that no appreciable quan- 
tities of fatty adds are set free as a result of exchange of the glycerol radical with the 
able tic acid. When a metallic acetate such as Pb, Mn, Co, 1a heated with linseed oil 
or rosin, the AcOH radical is not volatilized as is generally supposed, but a large part 
of it remains, probably as port of a newly formed complex oompd. such at a Pb aceto- 
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27 Fats, Fatty Oils and Soaps 

HaoliMesin aeidf ^ DlaIltler ' 1 * nseed varnishes might be glycerides of a hypothetical 

Ifote. on analysis of oil varnishes. H. Wow Tarben-Zie u 220^)fmT 
W. reviews the method ol deWaeie (Chem. Vmschau 28, aW 1921 )) for f - 
varnishes, and believes it to be the best published but sZ!,* “t^ 5 ' 518 °' 

Esterification by the Wolff method (C.A. 8, Winstead of by the CcbeilmeZl 
sav« eonstderable rime, and examn of the sepd. fatty acids gives an indication “to 

Wh ' ther ‘" D f °‘! 18 e,hEr wiU dis » lTC considerable proportions of 

certan copal ream adds, so that deWaele’s method of sepg, copal from rosin^eids may 
lead to erroneous results which mil depend on the character of the resin on the "rntm” 
melting pmce* used in making the varnish, etc. The Ueberman-Storch color reac&n 
for de eeung dammar ts not rehable. Analyses of oil varnishes should show as far as 
posstble, definite !solated compds, such as abietic acid; or should state minimum otian- 
titles of resm present rather than give results obtained by calcn. by the use ot arbitrary 
correction factors. For the sepn. of fatty and resin acids, extn. with a variety of sol- 
vents is often useful. Information on the form in which rosin acids occur can some- 
times be obtained by first removing from the varnish the fatty and resin acids which 
are present as free acids or as metallic salts such as Ca rcsinate, metallic driers etc 
The unsapon. matter is next extd., and if appreciable quantities of abietic acid still 
remain in the sapon. mixture, then it is reasonably certain that rosin was present as 
ester gum. p a, Wertz 

The alcoholysis of balsams. Erxest Fourveau and Mario Crespo. Amies 
sue. espaft.fis. gaim. 18 , 148-53 ( 1 020) — The balsam is boiled, a reflux condenser being 
used lot 8 hrs. with an equal wt. or more o( floT, EtOH containing 3% ol HC1 gas. The 
mixt. is then distd. with steam and the esters are extd. from the distillate by ether and 
separated by fractional distn. in vacuum. AH of the benzoic and cinnamic acids both 
free and combined in the balsam may be thus isolated as their ethyl esters. The benzyl 
ale. is resinified and remains in the non-volatile residue. However, il EtOH said, with 
HC1 be used some benzyl chloride is formed and distills over. L. E. Gipson 

Properties and reactions of the resin of Euphorbia dendroides. M. GrtJA. Ann. 
dim. sci. ind. 37, 80-83( 1021).— The milk oi Euphorbia dendroides (widespread in North 
Italy) waa dissolved in ether and the solvent again evapd. to prevent coagulation. It 
Joes not contain any N ; with 1 1 jSO, it turns dark red ; this color is intensified by addition 
oi KiCriOr. Characteristic is the reaction of Uebcnnann-Burehard with CHCi, and 
AcjO, resulting in a red coloration. Chromate soln. is reduced. The milk of Euphorbia 
cypanssias has the same reactions; du i 1.0722. E. Fiertz 


Dyes lot linoleum (Fam) 25. 

cknburg) 9. 


The action of inks on metallic iron (Bauer, Meck- 
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Progress in fst chemistry in 1918. W. Fahrion. CArm. Vmschau Velle, Oele, 
I'oriuc, Ham 26, 197-0, 200-11, 221-71(19191; Fjtft. Mo. Record V, 201.— This is a 
review ot the literature on theoretical, analytical, and technical fat chemistry. H. G. 

Report by the Committee of Analysts on standards of good merchantable quality. 
0 llEirmni, et ol. Analyst 45, 2X8 9(1920); EsfA. Via. Record 44, 413.— This report 
presents in tabular form schedules oLstandards for vegetable oils, seeds, nuts, and kernels 
of good merchantable quality, The standards for oil include percentages of free fatty 
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acids calcd. as oleic, moisture, and unsaponifiable matter, and certain other standards 
in individual cases. The standards for seeds, nuts, and kernels consist of the oil content 
and percentage of free fatty acids in the extd. oil. H. G. 

Report by the Committee of Analysts on standard methods of analysis of seeds, 
nuts and kernels, fats and oils, and fatty residues. 0. Hehnbr, el al . Analyst 
45, 278-86(1920); Expt. Sta . Record 44, 412-3. — This report of the committee appointed 
in November, 1918, by the Director of Oils and Fats (England) to consider the settle- 
ment of standard methods of analysis of oil seeds, fats, and oils, consists of detailed 
methods for the detn. of oil in seeds, nuts, and kernels; for the various analytical consts. 
of oils and fats; and for the evaluation of fatty residues such as soap stock, acid oils 
and fatty acids, cottonseed oil, black grease, and mucilage. H. G. 

Esterized fatty acids. J. Woufp. Lab. of the S. H. and V. Ges. Z. dent. Oel- 
Felt-Ind. 41, 323^4(1921). — In 1919 the soap syndicate of the Imp. Cora, received 
offers of esterized fatty acids, presumably of Hollandish origin. Analysis showed them 
to be mixts. of coconut oil with moderate amts, of ethyl esters of the fatty acids and 
the conclusion was drawn that an unsuccessful attempt had been made to convert a 
low-grade coconut oil into an edible product by csterizing it with grain ale. The analyt- 
ical methods are described, consisting of saponifying and acidifying the fat under a 
reflux condenser, distg. off the ethyl ale. and detg. the glycerol in the residual acid water 
(the dichromate method gave 1. 3-3.9% higher results than the acetin method) and 
detg. the usual consts. of the fatty acids. An unsuccessful attempt was made also to 
sep. the ethyl esters from the coconut oil by sapon. with NajCOj, but after acidification 
of the product, acid nos. of only 3.T-7.4 were found. P. Eschek 

Detection and estimation of illipe butter used as substitute for cacao butter. 
Francis G. H. Tate axd John W. Pooley. Analyst 46, 229-30(1921).— T. am! I’, 
have developed a method for the detn. of illipe butter in the presence of cacao butter. 
A "factor” for each butter is obtained by multiplying thcav. values of d? 5 . 5 , df|,e. vis- 
cosity, m. p., m. p. of the fatty acids, and the reciprocal of I no. (Wijs) for each fat. 
They are, for cacao butter, 3150; and for illipe butter, 4403. From these consts. the 
percentage of each fat in a mixt. can be ailed. These consts. cause an error in the 
calcn. which T. and P. detd. exptly. A table of corrections is given. A "short factor' 
for use when a limited amt. of sample is available is ealed. from in. p., m. p. of fatty 
acids, and the reciprocal of the I no. They are 4166 for cacao butter and 5015 for illipe 
butter. A table of corrections for the "short factors” is also given. The consts. found 
for cacao butter were d®5.* 0.8825; d?!.* 0.8575, viscosity 99.9, m. p. 30.5, 1 no. 39. 8, in ;> 
of fatty acids 48.4, n A £ 1.4509. The consts. for illipe butter were df £ *> 0.8826, dil.fiO.8577. 
viscosity 103.7, m. p. 33.2, I no. 31.5, m. p. of fatty acids 52.8, n 4 ,? 1.4568. Them ]>s 
were detd. by placing a shaving of the fat on Hg in a crucible and heating gently. The 
m. p. was taken as the first appearance of transparency in the shaving. N. V. 8 M 
The uses of glycerol and its substitutes. C. Drug. Z dent. OdFdt l ml 41, 
273-6, 290-3, 307-8, 321-3, 337-8, 355-6. 388-9(1921). -An enumeration of the 
of glycerol in pharmacy, cosmetics and snaps, the paper and textile industry, as printing 
ink and roils, hectographs, explosives and in miscellaneous applications, with numerous 
formulas, derived from the technical and patent literature. Glycerol substitutes are 
discussed, among others glycol, KG and MgCU, sugar sotns., "Mollphorus,” erythrUni, 
Na lactate, trime t hylg l y cocoll, etc. P. Escuhk 

Tasks of the fat-chemistry group of the Verein Deutscher Chemiker. W. Kaiiki»>n. 
Chem. Umschau 28, 137-8(1921). — A suggestion to the chemists of the Verein Dcutsch. 
Chetn to standardize fat analytical methods, beginning with the I no. P. EschivK 
Contribution to the study of the oil palm. ft. Tiiion. Delf>. Min. Colon,, Rcnscit 
9 , 37-69(1920); Expt. Sta. Record 44 , 147. -A study of different varieties of the oil 
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palm (Elms guineensis) with reference to their yield in nuts and oil, including a com- 
parative study of methods of extg. palm oil. The enemies of Elcsis are also briefly 
discussed. jj q 

Oil-seed plants. H. Wackbr. Landw. Hefte 1917, No. 32-3; pp. 66; Expt. Sin. 
Record 43, 638.— A treatise on the production of fats and oils from oil-seed plants, with 
statistics on the importation and extent of culture of the plants in Germany. Brief 
descriptions of rape, turnip, false flax, white and black mustard, radish, poppy, sun- 
flower, flax, and hemp are included, together with lists of varieties, cultural methods, 
and comparative analyses. ^ q 

New oil seeds. K. Stoeckbrt. Oel und Fettind. 1920, 01; Giorn. chim. ind- 
applicala 2, 402-3(1920). — S. deviled the following simple method for analysis of oil 
in seeds: Crush up a weighed amt. of seeds between 2 dried and weighed filter papers, 
with a hammer. The papers absorb the oil. They are then dried and weighed, and 
their increase in wt. gives the oil content with sufficient approximation. S. obtained 
the following results. The seeds of Agrostemma githago gave 5.32% oil. Viola tricolor 
gave 16.28% of a light yellow, limpid, non-drying oil. Plantago major dolce gave 22.08% 
of a lemon yellow to pale green oil, of agreeable sweet odor, the oil appearing to be edible. 
Bursa pasloris gave 17.4% of an intense yellow oil. Galeopsis gave 35.6% of a yellowish 
oil. Ranunculus accr gave 23% of an orange yellow drying oil, apparently suitable 
for varnishes. Mellilolus officinalis gave 8.35% of a greenish oil, having an odor 
similar to that of coumarin and is probably utilizable for pomades and cosmetics. 

Robert S. Posmontier 

Composition of the oil and meal from seeds of sweet pepper. E. Comanducci 
and A. Tomasini. Rend, accad. sci. Napoli 27, $8-10(1921).— E.xtn. with Et 2 0 of 
the dried and powdered seeds of sweet pepper (Capsicum annuum ) gave 25.7% of fatty 
oil having a pungent odor and pungent sweetish taste, with a yellow color and greenish 
reflection. DuO.9216, «i* 1.4735. solidifying point 12 s , acid no. 11.28, sapon. no. 184.6, 
ester no. 173.32, Reichert-Meisel no. 17.3, Ac value 39.96, relative I no. 129, absolute 
I no. 141.3, solid fatty acids 32%, liquid fatty acids 68%. m. p of solid acids 4CM3 0 , 
Hehner no. 85.44, hydroxy acids 1.(54%, glycerol 7.69%, unsaponifiable 2.74%, chol- 
esterol 2.13%, Maumenee no. K9°, insol. in KtOH. The usual color reactions gave 
red-brown shades. Proper refining should yield an edible oil The residue after extn. 
of the oil contained moistureat 105®, 9.96' ( ' . crude protein from total Kjeldahl X 21.35%, 
pure protein 3.238%, reducing sugars 0 74%. sucrose 0.55%, dextrin 0.98%, albu- 
minoids affected by gastric digestion 14.49%. crude fiber 34.98% , ash 4.8%, PA, 0.39%. 
The material is suitable for stock food. M. R. Schmidt 

The sterilization of oils by means of ultra violet rays. Lawrence T. Fairhall 
and I>aLX M. Bates. J Fact. 5, 49 00* 1920V —Certain oils, such as olive, cottonseed 
ami almond, can be sterilized hv a relatively short exposure to ultra-violet rays. The 
abiotic power of ultra-violet rays is not restricted to the vegetative bacterial cell, but 
extends to l>acterial spores and to certain molds, such as Pcnicillium, Aspergillus and 
.l/wor. The action of lipolytic enzymes in oil is inhibited by exposure to ultra-x iolet 
rays. The oil is unchanged except for a slight bleaching, but if olive oil is exposed for 
a long period of time, there is an increase in acidity which is proportional to the time, 
’fhe sterilizing effect is still apparent after the rays have filtered through 4 mm. of oil. 

•John T. Myers 

Action of phosgene on ricinolein. A I’htti and A. CiRzio. Rend, accad. sci. 
Sapoli 27, 40-7(11)21).— By passing COCli llirnugli castor oil cooled with ice and 
XaCI, and heating the product in an autoclave for 1 hr. at 100“, or preferably by passing 
coci, through the oil heated to 100°, and removing the excess of COCU by repeated 
washing with II/), and then drying in ru.xo over Hr SO., a somewhat darker oil is 
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obtained, d > 1, insol. in EtOH, and consisting of almost pure triglyceride of risinoUtn 
chlorocarbonate , C3*(COiClCnHaCOj)a. Cl was detd. by heating 0.2-0.6 g. of sample 
with Na*COs in a deep Pt crucible, and titrating by Volhardt’s method; Cl found 8.99- 
9.15%, calcd. 9.51%. The average figure of 9% is taken as the Cl index of castor oil. 
Similarly, from ridnoleic acid, ricinoleic acid monochlorocarbonate was prepd., Cl found 
9.55%, calcd. 9.84%. Olive, peanut, almond and sesame oils gave Cl indices of 0,08- 
0. 18%. Mixts. of these oils in varying proportions with castor oil gave Cl indices corre- 
sponding very closely to the calcd. values, thus affording a means for detecting adulteration 
of castor oil. Also in Giorn . chim. ind. applicata 3, 242-4(1921). M. R. Schmidt 
A note on the oil of oats. Ernest Paul. Analyst 45, 238-9(1921). — Oats were 
extd. with petroleum ether under pressure, and the ext. was freed from lecithin. The 
oil was a clear, yellow-green liquid at ordinary temps. It became thick and granular 
at 10° and solidified completely in 24 hrs. at 5°. It had an acrid and biting taste. The 
properties were: m. approx. 8°, 0.925, acid no. 08.90, free fatty acid 34.70%, neutral 

fat (54%, sapon. no. 189.8, 1 no. (Wijs) 114.2, unsapou. 1.30%, n 4 £ 1.4701, insol. fatty 
acids 93.6%, acid no. of fatty acids 284.8, mean mol. wt. of fatty acids 234.8, 1 no. of 
fatty acids (Wijs) 127.1, m. p. of fatty acids 27.5®, n 4 ^ 1.4635. These properties are 
compared with values given by Stellwaag {Landw. Versuchs. Sta . 37, 135-165). The 
oil only commences gumming in two months at ordinary temps, but forms a hard varnish 
at 99° in 2 to 3 days. Nicholas V. S. Mumpord 

Soap-washing process with reference to soap-saving. E. O. Rassbr. Seifen- 
siedcr-Ztg. 48, 268-9, 290-1, 300-10, 355-7(1921).— Ten German degrees of hardness 
(1° = 1 g. CaO per 100,000 g.) destroy 166 g. of soap per m*. and with soap at 0.80 Mk 
per kg. the loss per 100 1. HjO of 20° hardness amounts to 0.25 Mk or 25% of its cost. 
Much of the Ca and Mg soap accumulate in the washed goods as shown by their ash 
content: new shirts contain 0.5 to 3.0% ash, old shirts 7.3 to 8.8%, flannels 14%, mostly 
Ca and Mg with a little SiOi. Practical men consider that 1-2% soap solns. produce 
a good lather while Krafft’s expts. show that soaps of the individual fatty adds lather 
well at a concn. of 0.25 to 1.0% and Shukov and Shestokov found that commercial 
soaps give best effects at 0.2 to 0.6%. Margosches considers a soap to be bad when it 
requires boiling instead of lukewarm HjO to dissolve to a dear soln. Addition of rosin 
increases soly. and K soaps dissolve bettei than Na soaps and those of the liquid fatty 
acids easier than those of the solid acids; the milling of soaps and addition of silicate 
increases soly. and lathering power; glycerol soaps produce little foam. A review of 
the literature of the cleansing action of 9oaps (W. Fahrion, F. Goldschmidt, W. Spring, 
Margosches) is discussed, concluding with the statement that the ions of the HtO hy- 
drolyze the soap, setting free weak fatty acids and strong alkali, which explains the alka- 
line reaction, while the acids recombine with undecomposed soap to form acid soaps 
that produce a lather with HjO and the free alkali recombines with undecoraposed soap 
to form a basic soap. Much H,0 increases hydrolysis so that the NaOH concn. is but 
little changed by the extra HjO. These solns, arc colloidal solns. with a strongly in- 
creased surface contg. several phases in which the acid and basic soaps are the dispersed 
phase. This view js confirmed when such a soln. is electrolyzed, the acid soap going 
to the anode, the basic soap remaining in soln., while soot in an alkaline medium travels 
to the cathode, so that the negative acid soaps adsorb the positively charged soot, ferric 
add or clay partielcs. etc., after the latter have been loosened from the fiber. Cellulose 
absorbs the particles of alk. soaps but not those of add soaps. Thus the cleaning 
effect is an adsorption phenomenon of irreversible adsorption corapds,, the letter having 
lost their adsorption power after being once formed. Soap solns, decrease the surface 
tension and increase viscosity. E. Baur states that adsorption must always occur when 
increased concn. of particles in a surface decreases surfaces tension but a quant, relation 
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between adsorption and lowered surface tension could not be established by Patrick 
nor by Lewis. Normal soap solns. show no rise in b. P . and may, therefore, be con- 
sidered true simple colloidal solns., the rise in b. p. of dil. solns. being due to free NaOH 
according to Krafft, but conductivity detns. by McBain and Taylor show that 'normal 
soaps even in coned, soln. are mints, of colloidal acid soaps and free alkali. According 
to Botassi and Victorow coned, solns. are true colloidal solns. which on removal of some 
of their alkali become more or less coarse-grained suspensions of fatty acids and 'acid 
soaps. According to Buchner different soaps show the following order in cleansing 
power: tallow soaps, soaps from liquid vegetable oils or olein, coconut and palm-kernel 
oil soaps and rosin soaps. The greatest cleansing efficiency is obtained with 0.2 to 

O. 4% soap solns. The lathering ability and its cause are discussed and the work of Stiepel, 

Shorter, Margosches, Sommerhof, Reychler and Buchner is referred to and Buchner’s 
theory of the cleansing action of soaps is cited. p Escher 

Scheme for determining the washing and cleansing effect of washing compounds. 

P. HBKKMann. Staatl. Mat. Prirf. Amt. Berlin-Dahlem. Z. ieut. Oel- Felt-Ini. 41 , 
338-41(1921); Texiilber. 2, 37-8, Gl-2(1921). — For the purpose of arriving at some stand- 
ard method of testing the cleansing effect of washing compds.. H. describes in detail a lab. 
method, which he gradually developed in the course of his investigations and discusses 
it under the following captions: (1) Washing and bleaching compds. These should be 
tested separately from each other. (2) Artificial and natural soiling. Artificial soiling 
is preferred as being under control for uniformity. (.3) Expressing the cleansing effect. 
Expression in figures is recommended. (4) Basic substance for soiling the goods. The 
indigo-colloid of the Hocbst. Farbwerke has been adopted on the recommendation of 
Dr. Kfinig of the Hdchst works, as possessing uniform grain and being chemically inert. 
(5) Secondary substance for soiling. A gasoline soln. of machine oil is recommended 
and also a soln. of sizing material such as starch. (6) Comparison of different washing- 
tests series. Complete series, made with a large supply of cloths that have been soiled 
under the standard conditions, are suggested. (7) Standards for comparison, (a) 
H,0, (4) NaiCOi, (c) soap powder of the War-Commission and ( i ) soap-soda are chosen 
as standards for comparison. (8) Working conditions of expts. Certain details of 
the methods are discussed (sec No. 10), using 50° as standard temp. (9) Evaluation. 
Comparison by the eye is preferred and the judging by loss of wt. is rejected. (10) 
Summary. Air-dry, absorbent strips of wool, cotton or linen, free from starch, are 
soaked in ft 0.5% indigo-paste soln. and pressed out until the goods weigh double their 
dry wt., after drying they are soaked in a 5% soiu. of mineral oil in gasoline, allowed 
to drain and then shaken out by hand. 10 g. of the dried goods are washed (a) in 250 
cc. distd. HiO; (6) in 250 cc. 0.5% NaiCOi soln.; (c) in 250 cc. 0.5% War-Corn, soap 
powder; and (d) in 250 cc. soap-soda soln., contg. 1.25 g. of a 60% grained soap plus 
0.75 g. anhydrous NajCOi per 1. distd. lljO. The washing is done in porcelain dishes 
by strongly squeezing the goods by hand 20 times in the solns. at room temp., then 
heating to 50° for 15 min. with constant stirring, pressing them again 20 times; they 

■ are removed from the bath, again pressed 20 times each after 30, 45 and 60 min, a total 
of 300 pressings in 1 hr. They arc rinsed in 40 to 50° distd. H;0 until no color is ob- 
served in the rinsing water and ore finally ironed. The first washing-test with distd. 
iijO represents zero while the soap-soda test represents liX). Two illustrations showing 
typical results accompany the article P- Escher 

Hardened oils in the eoep Industry. M. O. Steffan Stifnsitier-Ztg. 48, 
563-5(1921), — Hardened oila when first used in soaps gave products which were too 
hard and deficient m lathering properties tiecause too great a percentage was used. 
Practice haa shown that 50% of 40° titer hard fat can be used without disadvantage 
and up to 70% In the qa— of a rosin soap of high rosin content. If the hardened oil 
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has a titer of 60 to 70°, it can be used in a rosin soap of 130% rosin content to the extent 
df 60% of the fat. The sapon. of the hardened oil is best made with weak lye; atitl the 
higher the degree of hydrogenation the less salt is required for graining the soap. Hard- 
ened arils are readily split by any of the processes used for tjiis purpose. » E. S. 

The ash of calcium-containing soaps. E. Lantos. Chem. Ztg. 44,35(1920); 
Expl. Sta. Record 43, 412. — Attention is called to the fact that if org. substances contg. 
Ca are ashed to whiteness in the usual way the Ca is left in the form of the carbonate 
instead of the oxide. To overcome this, L. recommends adding a small amt. of NH<- 
NOj to the substance and heating before the blast lamp. The ashing is said to require 
a much shorter time and to convert completely the Ca into the oxide. H. G. 


The biochemistry of tobacco. II. Tobacco seeds (Paris) 11D. Olive investi- 
gations (Cruess, Zion) 12. Gossypol in cottonseed meal (Withers) 12. 


28— SUGAR, STARCH AND GUMS 


F. W. ZBRBAN 

Report of committee on agricultural progress of the Louisiana Sugar Planters’ 
Association for the year 1920. C. B. Gouaux, J. M. Cappery and Elliot Jonhs 
Louisiana Planter 66, 185-9(1921). — This report covers the work done on the planting 
and fertilizing of cane. A detailed report is given of the work done to eradicate the 
mosaic disease. C. H. Christman 

The sugar industry in the Dutch colonial possessions. J. Barkley Percivai, 
Louisiana Planter 66, 238(1921). — Sugar production in Java reaches as high as 15.000 
lbs. per acre. The av. yield in 1917 was 10,117. Total production in 1919 was 1,319,- 
809 tons. The sugar is sold as plantation whites, channel assortment polarizing »W% 
or higher and 96 test sugar for refining. Ordinarily the Javanese supply is absorbed 
by the contiguous territory. C. H. Christman 

Heat losses in sugar factories. L. J. Lasalle. Sugar 23, 200-1 f 192 1 ) . — Greatest 
losses of heat in sugar houses arise from inefficient burning of the bagasse, improper 
use of fuel oil in connection with the bagasse, and lack of insulation on steam and hot- 
water pipes. Unbalanced equipment abo is a prominent factor in causing losses Sug- 
gestions covering these points are offered. C. H. Christman 

Equipment of modern beet sugar factories. H Claasskn. Z. Ver. deut. Ing 65, 
545-8, 571-3(1921).— A condensed description is given of the various machines and 
other technical devices used at present in Germany for the transportation, unloading, 
washing and slicing of beets, for the extn. of the juice by diffusion, by the StcfTen lixiv- 
iation-diffusion process, by the Claassen method with return of waste waters, and by 
the Hyross press-ditTusion process, for the clarification of juices and simps, for the evapn 
of sirup to grain; and for the recovery of by-products and the treatment of the effluent 
Illustrated. F. W. Zkrban 

Sugar and alcohol from the agave or century pUnt. K. Delafond. I^uiyuinn 
Planter 66, 395(1921).— An electrical treatment of the juice of the agave removes 
impurities which have hitherto prevented the crystn. of sugar from this source Un- 
treated juice can also be fermented while the non-treated juice is not fermentable 

C. H. Christmas' 

Glucose and starch from maize. T. I) Hall and G. M Hay. S. Afruan J. 
Ind. 3, 597 -605 (1 920 j; Expt. Sta. Record 44, 431 -Brazilian Flour, Hickory King, 
and Chester County com were included in this exptl. study, which reports the dr hi. 
of starch and glucose yields, sol reducing carbohydrates in com meal, nature of >*> - 
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carbohydrates, oil content and I values, and other analytical data. The authors are 
inclined to think "that Hickory King and Chester County are better than Brazilian* 
Flour com for the manuf. of starch and glucose in South Africa, as at present they are 
so much more easily procurable in quantity, yield almost as much glucose, and have 
a smaller loss in grinding. Both Hickory King and Chester County are more easily 
grown on the av. soil, and yield more heavily than Brazilian Four com.” H. G. 

The Kestner process. P. Kestnkr. J. fair, sucre SI, No. 12, 1(1920); Expl. 
Sta. Record 44, 414. — In this article K. emphasizes the point that the process described 
(cl. C. A. 14, 2101) is in no sense designed to compete with the present sugar industry, 
but should be of considerable interest in places where small factories could Ire installed 
to take care of the local sugar-beet production. H. G. 

The composition of the carboraffin used in the filtration of refinery cleares and of 
the sweet waters resulting therefrom. Yl. Skola. Lisly Cukrovnr. 39, 293-8(1921). 
—Continuing the researches on the decolorizing carbon, "carboraffin," (C. A. 13, 1544, 
2613; IS, 772) §. studied the removal of various adsorbed substances from the used 
carboraffin during the sweetening-off operation. First, 2nd and 3rd cleares were passed 
in sequence through the filter presses filled with carboraffin. 0.03-0.09 g. of CaO per 
100 g. of liquor were added to the first cleare and, after bringing to a boil, the alkalinity 
was reduced to a lime content of 0.002-0.009 g. per 1 00 g. of liquor by sulfitation. After 
a preliminary mechanical filtration, the juice was passed through the carboraffin. The 
2nd and 3rd cleares were prepd. by dilg. the corresponding simps resulting during the 
production of white sugar and were similarly treated with lime and SO : . During the 
filtration of the juices. CaO was retained to a very great extent. The remaining ash 
constituents of the juices were adsorbed in lesser amts. ZnO was leached out continu- 
ously from the carboraffin by the juices. Alkalies were removed completely from the 
rarboraffin by the sweetening-off operation. 9ii.7' , of the adsorbed CaO was retained. 
Nevertheless, the resulting sweet water was richest in CaO. which pptd. out as CaSOi 
during conen. Zn also was present. ( >i the alkalies, K.0 and the chlorides leached 
out in large quantities at the start. At the end of the operation Xa.O and the sulfates 
were predominating. During the filtration a filter press containing 234 kg. of dry car- 
lioriffin retained 47.44 kg. of ash. The sweetening process removed the following; 
F, : <>, and Alai, 0.1K kg.. CaO 131 kg. MgO ".17 kg . ZnO 0.19 kg., alkalies '1.17 kg. 
This is equal to 9.4') of the total adsorbed ash. John M. Kr.no 

Quantity of lime for defecation. .\RKn!.n 11 Warren. Sugar 23, 357-8' 1921).— 
Owing to wide fluctuations of acidity in juices and to varying strengths of lime used 
f,,r defecation, W. proposes a system of adding a predetd, quantity of milk of lime suffi- 
cient to bring the acidity to <13. Milk of liule is made up lo 2(V Be and 10 cc. is titrated 
against ,V HC1. The CaO content as g of Cat > pet 1 of milk of lime is found by inul- 
iiplving cc. HCt used by 2.8. The ' , aridity of the juice is obtained by titrating 10 ec. 

juice with 0.1 .V Natm. - '■ milk of lime by vol. required to bring 


1000 gal. mixed juice to 0 3 acidity; -I - aridity of juice and If - g. of CaO per 1. to 
the milk of lime. The method of prepg. milk of lime and the apprised m making He 
addition to juice are outlined. 

The relation between the sugar content of the pulp and of the press water m the 

. diffusion battery of the beet sugar factory. A I- \ an SciiKrfi.nbero. , 

/./,„/ 18, l&’K The j>ur|>ose of this investigation was to find a \'a> tor 

dm-ing the necessary large mimU-r of analysts of in.Ip am! press water to a mmtnimn 
As I»n K as the working conditions in the factory arc the same, there must be a functional 
relationship between the sugar contents of the two materials, so that tie aiu V 1S L 
one should l>c sufficient, the other being caled. \ . has established this . umtiona 
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by the application of statistical methods. A table is first constructed, on which the 
sugar content of the press water is plotted horizontally, in steps of 0.01%, and that of 
the pulp vertically, in steps of 0.05%. Then the number of analyses, covering an entire 
campaign, in which a certain % sugar in the press water corresponds to a certain % 
sugar in the pulp, are filled in for each graduated step at the intersection of the lines 
and columns. From these figures the mean values for the sugar contents of water and 
pulp (Mi and Aft), and the standard deviations from these means (ix and &), as well 
as the correlation coefficient r can be calcd. If * be the sugar content of the press water, 
and y that of the pulp, then y = rX [fla/ii]X(x- Afi)+Af* and Jc=r[X3i/3*]X(y-Af*) + 
Afi . (For details of the calcns. the works on the theory of statistics should be consulted.) 
At the factory in question, it was found that for three successive campaigns, y= 2.47* — 
0.278. If factory methods are changed, the function must be redetd., but otherwise 
it is necessary only to analyze the press water regularly; as a safety measure the pulp 
should be analyzed once every 4 hrs. F. W. Zerban 

The recovery of ammonia in beet sugar manufacture. K. AndreIk and Vi,. 
§kola. Listy Cvkrovdr. 39, 149-152, 157-9, 161-4(1921); Z. Zuckerxnd. Uchoslov. 
Rep. 45 , 179-82, 187-90, 195-8(1921). — From the analysis of the juices it was found 
that the amt. of NH 5 liberated, calcd. on the wt. of roots sliced, was 0.0019% (12.5% 
of the total) during carbonatation. The amt, of NH» recovered from the gases escap- 
ing during satn. reached a total of 0.00075% for both satns., which is 40% of the total 
present. During the heating ‘after the satn. was completed, 0.0058% NHj (38.4% of 
the total) was lost. The condensed waters coming from the quadruple-effect evapo- 
rators contained 0.0074% (49.0% of the total). A small amt. was lost during filtration 
in the filter presses. The above results show that in considering the technical recovery 
of ammonia, that lost during evapn. and in the condensed waters is of prime importance. 
The recovery' of the latter has not been accomplished economically. Recovery by distn. 
as will be shown later is too expensive. John M. Krno 

Sucrose in seed beets. Sydney F. Sherwood. Sugar 23, 299-300(1921).— 
The Keil boring rasp and the Clark press for sampling sugar beets are not satisfactory 
because of the losses caused in sampling. A suitable device consists of an ordinary 
Vu wood boring bit operated by a 1 /a b. p. motor at 1750 r. p. m. This produces 
hole in the beet into which a specially designed rasp is run. The pulp obtained is ver 
fine and well suited for rapid extn. Thirteen g. of pulp and 88.5 cc. of a soln. of 100 ci 
lead subacetate sp. gr. 1.25 to each gallon uf water are placed in a cup, the cover is placet 
on the cup and allowed to stand 15 min. After filtering a diop of glacial acetic aci< 
is added and the soln. polarized in a 200- or 400-mm. continuous tube. The result 
compare very favorably with those of Pellet’s hot water method- C. H. C. 

Simplified sucrose determinations. Charges R. Gerth. Sugar 23, 369(1921). — 
Kor sugars or thin juices G. polarizes and inverts according to the method of Walker. 
Sucrose = [Direct Reading — 2(Invert Reading) ]/ (Constant — 0.5 Temp, j For sirups, 
molasses and Steffen-housc products, 35.75 g. of sample are dissolved in water, clarified 
with lead acetate, made up to 250 cc. and filtered. Fifty cc. of filtrate and 1 cc. satd. 

• Al*(SO<)i soln. are made up to 55 cc., filtered and polarized at 20° in a 2-dm. tube. 
Reading X 2 = Direct Polarization. Seventy-five cc. of filtrate are inverted, cooled, 
made up to 100 cc. and filtered. A small amt. of zinc dust is used for clarification and 
after filtration the soln. is polarized in a 2-dm. tube. Sucrose ■■ [Direct Reading— (8/3 
Invert X 10/11)}/ [Constant — 0.5 Temperature]. A table of consts. is given. These 
correspond to various polariscopic readings after inversion and to different temps. 

C. H. Christman 

The mottling or yellow stripe disease of sugar cane. J. A. Stevenson. 
J. Dept. Ap . and Labor Porto Rico 3, No. 3, 3-76(1919); Expt.Sta. Record 42,744.- 
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Earlier reports ( Porto Rico Dept. Agr. Sto. Rept. 1917, 40-78; Rev. Agr. Puerto Rico I, ' 
No. *1-2, 18-25(1918)) regarding the disease of sugar cane which has been raging in 
Porto Rico unchecked for several years are followed up with a systematic account of 
studies on this trouble, for which the descriptive name mottling disease is preferred. 
No direct relation has been established between the disease and nature of soils, years 
in cane, methods of prepg. the land, drainage, or other cultural features. No direct 
influence was demonstrated in case of fertilizers, liming, seed treatment, manner of 
disposing of trash, or moisture content of the soil. An. accumulative effect in successive 
ratoon crops is apparent. The disease has not been transmitted artificially. Chem. 
tests of the juice do not show any abnormal glucose ration or any const, difference be- 
tween the juice of normal and that of diseased canes. H. G. 

Cane milling and juice clarifying. Cleve W. Hines. Sugar 23, 329-31(1921).— 
The amt. of trash in cane should be ascertained in order to base yields upon clean cane. 
Clarification through the use of lime and S, lime and phosphoric acid and salts, lime 
and carbonic acid, hyposulfite, bluing and bone charcoal is described. C II C. 

An innovation in the manner of liming cane juices- M. Bird. Louisiana Planter 
66, 185(1921). — To avoid losses in sucrose between the mills and liming tanks B. intro- 
duced lime and formaldehyde into the juice of the last mill. This juice was used as 
maceration water and rendered all the mill juice neutral. Better clarification, smaller 
fluctuations in acidity, and lower losses of sucrose were thus obtained. C. H. C. 

Operating the sugar factory lime kiln. Anon. Sugar 23, 137(1921).—' Uneven 
distribution of coarse and fine limestone and the coke often produce under burning. 
Proper burning follows when the kiln is only partially filled with limestone and coke 
until the proper rate of burning is obtained. The addition of limestone with 12% coke 
at the proper rate gives satisfactory burning of the limestone and also the necessary gas 
for carbonations. C. H. Christman 

Hydraulic centrifugals. Bruno C. U-chler. Louisiana Planter 67,29-31(1921). 
-The principles underlying the use of hydraulic centrifugals are described The shapes 
of buckets and the factors governing these shapes are presented. Practical limitations 
ris principally from variability in the hydraulic pressure and details of construction. 
.,h a head of 350 feet available, hydraulic centifrugals would prove ideal. C H. C. 
“Sugola” a new type of sirup. C. S. Hudson. Am. Food J. 16, No. 4, 11-13 
21).— The Brown-Duryca process for mfg. a sirup from starchy foods (com, flour, 
* cassava, etc.) containing maltose 70-76, dextrose 2-0, dextrin 1-1, H 3 0 20-22, 
i (J. 3-0.4 and nitrogenous substances 0. 3-0.8% with pure sweet flavor free from malt, 
sed on the patent of Duryea (C. A 8, 3637) is described with drawings of the plant. 

H. A. Lepper 


Palm gur manufacture in the Bombay Presidency. V. G. Gokhale. Dept. 
Agr. Bombay Bull. Q3, pp. 11+66(1919); Expt. S/a Record 43, 808 -This consists 
of a brief historical account of attempts at gur making from date palms, the report 


of a series of investigations conducted from 1915-19 on the possibilities of the com. 
manufacture of palm gur, a detailed description of the process of tapping the juice and 
making gur, and appendices by P. C. Pattt on gur making from brab, coconut, and 
Bherli palms, including data on the quantity per tree, chem. compn., deterioration on 
keeping, and effect of different preservatives of t he juice and gur of palms. H G. 

* Gur making from the juice of the dfte palm (Phoenis sylvestus) in the Thama 
district of the Bombay Presidency. V. G. Patwardhan. Louisiana Planter 66, 
190-1(1921). — See C. A. 15, 956. c - H * 

Starch, starch granules, and starch solutions. W. Bikdkrmaxn. Arch. ges. 
Physiol. 183, 168^96(1920).— Natural slraclt consists of a mixt. of two entirely indi- 
vidual substances, amylose (which is identical with granulnse or 0-amytose) and amylo- 
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pectin. The amylose when mixed with I gives a blue color; amylopectin mixed with 
X yields a violet color. Amylose does not form a paste; amylopectin when heated with 
water gelatinizes. In hot water amylose does not give a true soln., the product is rather 
a hydrogel. In treating starch with water the temp, of extn. is important with regard 
to the yield of amylose; the greater portion is extd. at 80 degrees. Somewhat more 
can be obtained by extn. at 90 degrees, but for complete removal the boiling temp, is 
necessary. The stromata of the starch can be rendered achromatic by the activity of 
saliva. Such digested stromata do not stain with I. This stromata represents the 
"skeleton 1 ’ of the starch granule and is amylocellulose, which may be present in 
admixture with amylopectin or as individual particles. The microscopic characteristics 
of starch under various types of treatment are shown, and the nature of the starches 
derived from different sources is discussed. G. H, S. 

Technic of potato starch manufacture. C. C. Moors. Potato Mag. 2, No. 12, 
10, 11, 20, 22, 23; 3, No. 1, 8, 9. 20, 22, 23(1920); Expl. Sta. Record 43, 808.— This 
paper consists of a detailed description of the various processes in the manuf. of potato 
starch, together with a discussion of the marketing possibilities of the product. H. G. 

Polarimetric estimation of starch. H. LChrig. Pharm. Zenlraihaile 62, 14! 4 
(1921).— Ewer's method (C. .-1. 2, 1844, 2881) gives the most consistent results and is 
not appreciably influenced by variations in the concn. of the acid used. The time of 
heating, Id min., must not be varied, and if continued over 16 min. low results are ob- 
tained. The method of Mannich and Lenz (C. A. 14, 3481) in which the starch is dis- 
solved in a CaCl- soln. acidified with AcOH and boiled 15 min. gives consistent results. 

H. A. ShonlE 

Lime kilns and lime hurtling (Meade) 20 Production of industrial alcohol 
on sugar estates (Demist.) 16. Paper from bagasse (Asos) 23. How to convert sugar- 
cane megass into a profitable fertilizer (Rad) IS. 


Apparatus for preparing dextrin. \Y atari; Kpmagai Japan 36,697, July I. 
1920. A water-cooled spiral conveyer is provided in the Ixittom of the heating chamber 
Ilk) lbs. starch arc mixed with S lbs. UNO, of 38° Be anil dried. The mixt. is introduced 
into the chambei heated at 31*1° I ; and agitated for 2 or 4 hrs. By short heating white 
dextrin is produced, while by longer heating a yellowish white gummy product is formed. 
The product is obtained iti powder and does not contain glucose. 


29 LEATHER AND GLUE 

A I.I.KN' ROGERS 

An “insoluble” hide powder. H R. Zbethkx. Collegium 1021, 181-2. — Chromed 
hide powder was washed with water in the usual way and then dried by washing re- 
peatedly with ale. Results of analyses with this and with freshly washed hide powder 
made every few months during the year all showed good agreement. The hide pnwdet 
should not be ground until after it lias twin chromed and washed or (1) washing on a 
large scale will (>c very difficult and (2) the powder will not wet up properly owing to 
the fact that the surface of the particles is strongly chrome tanned. Also in J. -to. 
Leather Trad-C Chem. 5, 175 7' 1921,. L ». Clarke 

The ability of hide powder to adsorb acid in the presence of formaldehyde, with 
special consideration of acid dyes. O Gekngross. Collegium 1921, 169 81 Skm 
is, as Moeller states, hydrolyzed by acid (C. A. 15, 1638) so that in studying 1 1< 
adsorption of acid by skin it is necessary to use dil. acid and to allow it to act onl> ■' 
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short time instead of for several months as Moeller does. Equil. is usually reached in? 
less than an hour and in this time hydrolysis of a hide powder lightly tanned with 
HCHO is negligible. The HCHO treated hide powder used in these expts. had a water 
resistance, measured by Fahrion’s method (C. A. 3, 2253), of 48 while the resistance 
of the untreated powder was 5-2. Direct comparisons were made of the treated, and 
the untreated hide powder and of water blanks. The HCHO treated powder adsorbed 
less acetic acid in every case than did the untreated. The least difference was 26% 
with a 0-2 N soln. and the greatest 46% with a 0.02 N soln. The adsorption of picric 
acid also was measured and the solns. were analyzed colorimetrically as well as by titra- 
tion. The results agreed well so the lesser adsorption of acid by treated powder was 
not due to a faulty method of analysis. From 10% to 26% less acid was adsorbed by 
the treated hide powder as the conen. of the acid decreased from 0.07 N to 0 003 
The adsorption followed the adsorption law to al>out 0.015 N and then quickly ap- 
proached satn. at higher conen. The action of hide powder is, therefore, different from 
that of silk, wool or carbon. The decrease in adsorption caused by HCHO is not due 
as Moeller suggests, to a coating of HCHO on the fibers, for the adsorption of basic dyes 
is increased by HCHO. If an acid dye has been adsorbed by hide powder and HCHO 
is then added the dye will be partially set free. I. D. Clarks 

Some scientific aspects of tanning. Joseph Turney Wood. Inst, of Chemistry 
of Great Britain and Ireland 1920, 30 pp— A lecture. Albert R. Mbrz 

Vegetable tanning materials and their significance for our tanning industry. R. 
Lauffmann. Z. angew. Chem. 1921, Wirtschaft. Teil, 89-01; cf. C. A. 14, 233. — 
Before the war Germany imported 5 0 of her tanning materials, the balance being pro- 
duced at home from oak and hemlock bark. The various vegetable tanning materials 
are described and discussed. The following table of av. percentage compn. is given: 


TANS NON’- TAN’S. 


Material. 

11,0 

Filter Mtlho'i. 

Sh.ikiiiR M. 

Filter M. 

Shaking M. 

Sugars. 

Oak Bark 

13.0 

10.0 

9 0 

5 . 5 

0.5 

2.6 

Hemlock Bark 

14.5 

11.5 

9 5 

7.0 

9.0 

5.0 

Mimosa Bark 

14.5 

33 0 

31 .5 

9.0 

10.5 

4 0 

Mangrove Bark 

14 5 

30 n 

34 5 

9 0 

10.5 

0.8 

Wattle Bark 

14 .5 

42 0 

3S 0 

7.0 

110 

2.5 

.Valonca 

14., 5 

29 U 

27.0 

12.0 

14 0 

6.0 

Myrobalans 
Mymbalans with- 

13 0 

34 (f 

30 0 

14 0 

ISO 

5.5 

out kcmel 

13.0 

, r i0 0 

45.0 

17.5 

22 5 

8.0 

I'ividivi 

13 5 

41.5 

36 5 

19 5 

24 5 

10.0 

Nut Galls 

16,5 

30 0 

27 5 

7 5 

10.0 

0 3 

(Juchracho 

14.5 

20 0 

19 0 

1 5 

2.5 

Sumach 

12.0 

25 0 

23 0 

16 n 

ISO 

4.5 

Tiillo 

14 5 

40.0 

57 <i 

13.5 

16 5 3.5 

Jerome Alexander 


Sole leather. CSsar Soiiapakelu J s*. U. ilher 7W.V Chem S, 44-S6 
hr;| -A study of Italian «olr leathers used in military hoots. Methods and results 
are (.tern for the follmvms "eoefficients " hyffnseopieity; firmness: soluble material: 
!«itiu ability; ash; ability to hold nails; deformation. Gem r.dlv the more sol matter 
a leather contains, the more permeable it is Jerome Alexander 

Further study of the gu»y«cin .Csesslpina meUnocarpah UaktoumS PtREZ. 
depl im'eUiRiuirwff iWhsA / nir. lutumitt No. 6, 1 . _li Mis 1 A histo 
Insieal and chemical study of this tannin heariny plant. Cf. C .1 15, 14UV L. E. G, 
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* , Contribution to the knowledge of quebracho. Ludwig Jablonskx and Hans 
Einbbck. Collegium 1921, 188-92. — Fluorescein is produced by fusing 1 part of 
quebracho ext. with 2 parts of phthalic anhydride and a little ZnClj and this can be 
used as a test for either pure or sulfited quebracho ext. If other tanning materials are 
present it is necessary first to ext. a water soln. of the material with EtOAc and use the 
residue from the evapn . of the EtOAc for the phthalic anhydride fusion. By this method 
5% of quebracho can be detected in a mixed ext. For leather, ext. the fat-free leather 
with ale., dissolve the ale. ext. in water and treat the water soln. with EtOAc in -the usual 
way. Tanned hide powder from analysis can be fused directly. Mimosa also gives 
the test and the differences between mimosa and quebracho have not yet been worked 
out Resorcinol was found among the oxidation products of quebracho ext. and an 
attempt was made to isolate it from the unoxidized ext., but no indications of its pres- 
ence could be found. Other substances were isolated but only fisetin could be identified. 

I. D. Clarke 

The reactions taking place during the oxidation of unhaired skins. W. Mobllbr. 
Collegium 1921, 161-9. — Amino acids are oxidized by H*0* with the production of 
COt, NHj and an acid and an aldehyde each with one C atom less per mol. than the 
original substance. The same reaction must take place during oxidation of the dccompn. 
products of skin for these contain amino acids. The aldehyde has a slight tanning action 
but tliis does not proceed far owing to the hydrolysis of the skin by the acid. KMn0 4 
is a stronger oxidizing agent than HjOi but the action does not proceed as far owing 
to a deposit of MnO?, which forms on the fibers. The collagen itself is not oxidized 
until after it has been hydrolyzed. Halogens probably do not oxidize collagen but do 
form insol. addition or oxidation products with the dccompn. products. Cl and Br 
do not tan skins but I forms a colloidal soln. with the decompn. products and thus forms 
a true tanning system. The amino acids are oxidized by quinone and chromic acid in 
the same manner as by HiO«. If an analytical soln. has been treated with hide powder 
the decompn. products remaining in soln. will cause results by the iodometric method 
to be too high and results for formaldehyde by the peroxide method also to be too high 

I. D. Clarke 

Advances in the chemistry and industry of glue. Richard Kissuno Chem 
Zig. 45 , 629-320921). K. H. 

The testing of glue. Anon. Farbtn-Zlg 26 , 2477(1921). — A very brief outline 
of methods for detg. m. p.. viscosity, mineral and org. acids, fat content, and foaming 
value of glues — factors which give indications of the amt. of foreign matter present. 

F. A. Wertz 

The foaming of glue solutions. Anon. FarbenZtg. 26 , 2291(1921).— Glue 
solns. which tend to fqarn are objectionable because they arc difficult to spread uni- 
formly, and prevent max. adhesion because of the encased air bubbles. This properly 
is influenced by a high peptone content and by certain org. impurities; and is usually due 
to the presence of free acids or alkalies, to the addition of 2n compds., too long heating 
of the glue stock, and the presence of mucin. The “foaming’' value of a glue is best 
detd. by the method of Trotman and Hackford in which the sample is compared by a 
uniform procedure with a standard glue. Slow evapn. of the glue stock favors foaming 
probably on account of hydrolysis of gelatin into gelatone. To prevent foaming when 
making a liquid glue, the dry glue broken into small pieces should first be soaked in* 
cold HjO, and any fpam, which forms after bailing, skimmed off. Addition of a small 
quantity of ale. or raw milk to the warm glue soln. reduces the tendency to foam 

F. A. W 
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JOHN B. TUTTLE 

The history of synthetic rubber. Fritz Hofmann. Breslau. Z. attgtw. Ghent. 33, 
Aufsatzteil, 77-8(1920) ; cf. C. A. 6, 2331, 3025. — A continuation of the long controversy 
over the actual priority in the synthesis of rubber from isoprene. It is claimed that 
in 1909 Harries acknowledged its synthesis by H. at the Bayer Co. at Elberfeld. Later 
in his "Untersuchungen fiber die naturlichen und kunstlicben Kautschukarten" he has 
laid claim to priority ( Ber . 35, 3265(1902)). No mention is made of the work of Tilden. 

C. C. Davis 

The Hcken-Down process of preparing rubber. O. de Vries and W. Spoon. 
Arch. Rubbercult. 5, 204-22(1921).— The process does not, as has been claimed, increase 
the weight of rubber obtained from a given amt. of latex. Rubber prepd. by the process 
is similar to control samples in chem. compn. and vulcanizing properties; during a 
year's keeping it does not deteriorate. G. S. Whitby 

Pitch hydrocarbons used in the rubber industry. Frederic Dannerth. India 
Rubber World 64, 821-4(1921). — A summary of the properties of, and the principal 
tests applied to the hard hydrocarbons used in rubber manuf. J. B„T. 

Vulcanization of rubber in sol and gel form. Henry P. Stevens, Rubber Age 9, 
295-297(1921). — Rubber in sola, may, by heating, be so vulcanized that a clear viscous 
soln. is obtained. The film resulting when the solvent is removed is indistinguishable 
from ordinary hot vulcanized rubber, and such films cannot be brought back to the 
condition of a clear. soln. without decompn. of the rubber. When immersed in the 
ordinary solvents for rubber, such as benzene, the rubber films merely swell to form a 
gel. J- B. T. 

Latex coagulated with a saccharated solution of lime. H. P. Stevens. Bull. 
Rubber Growers' Assoc. 2, 14-4(1920). — The yield of crepe rubber obtained on coagulating 
latex with a soln. of lime and sugar (saccharated soln. of lime, B. P.) was 2% less than 
the normal; the rubber gave an acetone ext. of 3.4% and was of good quality, with a 
somewhat higher breaking strength and greater rate of vulcanization than the average. 

J. S. C. I. 

Variation in fine hard para and plantation rubber. H. P. Stevens. Bull. Rubber 
(trovers’ Assoc . 2, 347-50(1920).— An exaran. of the rate of vulcanization of rubber 
from five loaves of wild para rubber revealed a variation comparable with that observed 
with properly prepd. smoked sheet plantation rubber (cf. Eaton, Grantham, and Day, 

( ..1.13,1105). J.S. C. I. 

Ageing of vulcanized plantation rubber. H. P. Stevens. Bull. Rubber Growers' 
Awe. 2, 270-0(1920).— Earlier observations (C. A. 13, 387, 675) have been extended 
hy expts* with three roixts. of rubber 60, S 3, and ZhO 37 parts, the rubber consisting 
nf plantation pale crepe, plantation smoked sheet, and fine hard para rubber, resp. When 
kept in a vulcanized condition for 3* , years the cocff. of vulcanization underwent a 
distinct increase, the extent of which (an av. of ft.27 for an initial cocff. of 2-3 and i 0.40 
for 3-4) was rather greater than that observed with the earlier mixt. of rubber 90% and 
•S 10%* at a comparable initial degree of vulcanization. Physical tests after an ageing 
period of 120 weeks showed that, if the initial cocff. did not exceed 3.5, the breaking 
strain first increased to a max. and then began to decrease, the highest final values being 
ui >t. lined for the samples with the lowest coeds. The initial breaking strength and 
riting.it ion of each of the mixts. contg. ZnO, unlike those of a simple rubber-S mixt., 
"ere very similar whatever the degree of vulcanization, the smoked sheet rubber giving 
the highest breaking strain and the lowest extensibility. The curves representing the 
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alteration of tensile strength and elongation with ageing fend towards a horizontal 
course after the breaking strength has fallen below ’600 g. per sq. ram. For relative 
stability in vulcanized mixts. of this type it is found that the coefif. of vulcanisation 
should not exceed a value of 2-2.5, this limit being lower than for a mixt. of 90% rubber 
with 10% of S. J. S. C. I. 

Recent work of Harries on caoutchouc. G. S. Whitby. India Rubber J. 61, 
313-5(1921). — An account of Harries’ latest work on the constitution of the caoutchouc 
mol. and the nature of vulcanization, including some remarks on polymerization and 
on the form of large-scale extn. app. used by H. G. S. W. 


Odorless rubber. SmNji Shirai, Sadakichi Tanaka and Bennosukb Yoshi- 
kawa. Japan 36,754, July 16, 1920. Vulcanization is conducted with NaiCOs and 
soda ash instead of S. The product has the same elasticity as that of the usual product 
and is suitable for vessels contg. foodstuffs. The raw materials are rolled to a thin 
film, washed with H;0, boiled with HjO for 5 hrs., rolled with a hot roller to a colloidal 
state and mixed with an equal wt. of NajCOj and half as much CaO at 80-100®, boiled 
with XaOH of 30° Be for o hrs., treated with soda ash soln. of 20° B6 for 1 hr., and 
washed with HiO. 








